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[ Course Content: The role of Chemistry in modern life—Brief refe¬ 
rence to contributions of Chemistry to (a) improved health and sanitation, 

(b) supply of foodstuffs, (c) increase in comfort, convenience and pleasure, 
(d) increased efficiency of technical processes etc. 

i I t '^rtf 1%^ Cia(%^ 'S 

I fiff 

?p^1 (Experiment), ’flWt?! 'Q 

?F?[1 (Correct observation) 

^Tl ( Beasoning and inference ) stWt^ I 

Wi?n m:— 

W S ^ I ^ 

I 

w:^ I 

I 

W) s "tTciRi f^i I 

fiWt^S ftf^1 

TOT I 

'®rhrftwi 





wgr 3Fi^“Wf^ «£ratw=T I 

«r5T? ^ ^TTl%f%'Q^^ ^m^tn 

^ I 

I ^’^ri f^?n fn^sirrm^^^i ^fBr® i 

^ I ^ ( Laws ol Nature ) S 

«rt^1%^ I ^tzm 

^tC?! I C^ fall’s! «ll-^ (Sr^FtOT >1^ 

Tc^, cs!tt^f%^ ^af ^1 ^5n*c 

1 'srf^c^csT «rc^T^ irt^ ’nrt^«6i *r^c5?ij ^twl cw^ 

f^mc^ f^f%^ 

^ I '=rf%cwu5T crm if^c5T?r ^T=fi ^ =Tft 

crr^tCST CWt^ ^Tf^3R ^tc^ I ^iFl 

fkl^ri 'Q ^15 

9rlS^ I c^U ’fT'Qiil 

m I W^ V <2i^?r (hypothesis) 

^rc^r-i 'sr^Tcst^ ^^JTi 's 

^tTl «r^f^ ^ ^ ^1 ^tW ( theory ) I 

'«I W^ (Matter) ^ »t^ (Energy) S *rf^ ^ CF®ST1 

^nn -sr^T^r i '^iz^, ^®r ^c?r 

W9 I ^^i-^^l-?tt^, ^/5-nt<»nr 

^ »ff%i ^Z9[ I 's^sr I ’nf^^ wf?i^ri 

WT I ^en 'Q I ^sfpftz^ 

I c^T^ri ^Tcsf I ntft ^z^, '»rt^^T'® 

^ L ^c«ri, I *rf^ 'Q ^u^n 

'^fh^ ^fat^ ^t^i ^f% I wcsr ^t’f fwc^i 

1^ I ^t^JC I ws, *tf%* i 

*" 8 I iRtlR s fc^ ’It^ar ( matter ) f^l^U 'e 



( composition ) >6 ( decomposition ) 

^ mm '« 

A ^T*r, ’®rfr«rl, f^T^ 

eTff^ nfv >MiC^ ^t«f (physics) i 9|^, 

<iwTr<?r s^< <2rf 1% 

^c3TTf5^ i ^fn f% < 2 rqrf^^ #, f*rfnn, c^^, 

^ ^T^i n*rr^-*rfc3y ^ \ c^T^ 

'^% c^t^ ^*T?r ^nt^ii ^ , 

f¥« '^'1 n^T’5if-iTa5 ^»rtf5^ ^ I 

'« C^t^ I (chalk), (limestone) 

v£}^^ ^?T<~-^mf>nitsi ( geologist) 

?^T?{5rc^ 1%=Tf5 ; m'\—{'^) 

^*rtS[*i (Inorganic Chemistry) ?FT^?Pf-^5{(carbonleBs) 

^TcsfTCT ^cu I ^^1—c^rr* .^’Tf, 

^pi^, y^cf, 's^t^sfi^sri i 

(^) bsP^ ( Organic Chemistry) 'Q i2rtr®fWM 

«1^r^t«^?^ ^1C5^T^1 I «f«rr^{^: ^tsr^. 'Q 

^T?1 I f^f^, c^T^^t, c^^llfiriiN 

I (91) ^ NSft?! (Physical 

Chemistry) f^Ht? ^CSTI 

9f^ ^^JTr5R-’*fTC3J11 C^, 

^51 ^5? ^’TtlR 

{ applied chemistry ), ( agricultural chemistry ), CS^ 

( pharmaceutical chemistry ) I 

C I iPltflsi-5^nJ ( History of Chemistry ) : 

I «rrlk c^ ^prc^^r- 

c>!t^, ^m, fBsf, TO, c^rt^ 

*ffi5?f srw-sf^N «2ipr f^iH? 
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^apiar c^» <sfn e 



>5T^ fraF—csrlT? *tW5t 


•• 4t: ®t?rr® <rf^ 

Wt5Tl I ^55 

'srf^TT nrrar 5rr=rr'2r^T^ ’tt^- 

9tTWl 'Q '^^*f (sr^- 

<2r«rT^ ^Tcw I 

'ti^, ’5t9tf%, 

<2t^fl%?r «2t^^-fTO srrftJT 



wrf3(^ I ^zhi ^ 




n^'srf^^^tir ( Atomic 
theory) <2lFr^ 1 

fsrrftsi 

'sjWT :^T9rr^> 

(Suffer ' ^sr^crr-stT I 
•^cliT 

TOT (elixir 



^—arriS?' ^ “^ttraf fittft^ 
nr^«t*rt^ 


of life) < 2 f^^ ^f?prfij ^gr vil^ ca^?( 

^ 1 ^ 5t^ ir^i ^c^5T, ^1—^^fzpqt’T, i 



. «5T^ fM »nt5f^rat5 

nt^ 15 ^ ^9rf% 


^s.’^c4 ^TiTO 
(T^c^ 'Q <2n:^n 
srto I c^rt*r« 

^ i f^#tK9t»t 

's >rf^T!R <2rw^ 

I ^t?r 

5itsi*ftfir5rl I ‘f%f^f 

^T^'srtfS I ^T^- 

'srff5^ Wh 

I ^tcfli^'srtfiff^ 




« 

■®SW cat# I •Rf 4'l1«CH4 

;ft*r Chemistrj I 

R^HI® I JTR ^ ^twrc^pft ( Alchemy ) I 

^ ^%^51 C^» 

'srtc^ 

>[T^tc^T «rr^^ c’tw^ 

^I%«r5 ^ I 'ii'srsr 

^11^ '^W ^5T ^fwi 
<iTc^ I 

<£|^ 

^TT5TC^f^f^^f?Jl siTsrt'Sf^t!! 85R ffeai-—<TM3T «s{«tt# 

^ ^JTf^, ’sFf^, fiT^ira^r ^*ttf%, 

^^1 i '5n?n:|l ( latro ) i^T^psR I 

It^tc^ *tTt^ '5r?j[^5TC5T '«rT^f%^ f^T^l n^if 

( Robert Boyle) ^>1f%mc^ 

^ t^wr=f- 

>P5I^ «R^5T wz^ I 

SPlC*®! ®ITt^?lf^TOl^ 
(Lavoisier), ^^«rc^5 


(Cavendish) 'Q 
f32jifec®I (Priestley ) 
^»rT^i5i-HTc^'?i ^z^ I 

fsaj—-^nTT? ^irs^rf^rat^c^ 

^ r «T?ic^ ir^pi5f *r«r «nf4? < 21 ^ 5® ?rtir •• 











« srNjfsw 

^5* I ( Role o£ Chemistry in 

modern life ) % (STT^sr^TCST^r C^TtC^^rl TOT 

'Q ntW 'Q 

«rf % >rf^T® TOTTl WTf^^ 

f^f^i I os[ f^®rc=T^ w ^w 

^r^T i^'STTt I 

‘f^ci TOtc^t^ c*r«^l :— 

(i) ’^tCTTtWf^SC^ ?I5it5rc5<?J «t^?rr^ s—Tf^J^ «r«(T5T 

3Fp>pt«r I ^ c^rc^ 'srf?^^ =5Tf5c^ \ 

^T^Tc*ri* 'srcsT^ ’tT^T^t i 

( fangus ) -^^US ( penicillin ) 

’®rTf^9^ I ( sulpha drug ) 

(2t^ I c^Tc-n \ 

'5T?f^T| ’®ts ( area 

stibamine ) C«Tf^t^ I 

(insulin ) BT^^C5^ C^Tc^t^ 

■siTfu^rf^^l c^tc’ra I fs. f^. fB. 

«R“v>i mz-^ 

^^z'^ ?^1 ^f%ut:^ \ 

C^t%^t^ ( radium ) ;(t'*['^ ( radioactive ) 

^tniNT ^JTR I 

^’TTc^'Q ^^rT«ff <21^ ® ^ I c^ ’p^TC5{ fBsrst'^r 

^r5lTfe[ (tincture iodine), ^TC^lTc^T^^ (iodoform ), 

I ^ITO^IT^TC^ ^KWts{^ otn- 

fB^i fJjiiT^i I '5[c^t’f5Tc^?r 51^ c^T%c^ 

^«( ^af«n CaT^ I TO <3Ftr?ims{ ( chloroform )> 

OftZ^ (cocaine ), ( novocaine) 

(anaesthetic ) TO^Ti:^ CTrf% 'TOTTOT?^ W <TTnj ^ I 



'8rc9T? ( akm ), g^Ti ^eWffSf ( ozone ), 

’lllJTi^TlwTcsi^, c3Pt1%^ ar^J f 

^1 i£if! j ii^T^srr^K^t ^^n?( ^•?i i 

(ii) ei^??5 ^PTtfTtiRr < 2 lCTt^s 

^i(>l“N^It?r WW vfi^ €f«(T5T ^t^TC5 i T^% 

9fc^^«rTij ^f^-f^Tc^i^ <2r^^ i 

artt^t^WST, tSTf(% '3rTf^?F^ 

7rr?r src^TOT <2f^^ \ •siw^ Tf^m, 

^^u-spl <lf?Rt*) f^Tl I 

5p>li:^^, «2f^fe 

I cwcn?i ^’TTc^ c?c*r 

1 -sr^ ^’s I sr“n3i 

f®. f®. f5. ■8 ^jR'siC^s? ( gammexane ) I '«rtaR‘t 

■sirf^^T^ i Bodium phosphide ) 

^Z^^ ^T’5>3r^T, ( vitamins ) WT^^ 

^T’U C^f%[ ^31 '<3»t^15^(, C^Z'^'\ «rf 

c^m c^t^ ^T:*9 f% ^nt^T^T (csr^^rt^, 
c«£fTf5^r, ) ^1z^ ^T^1 wT^t1 i 

( balanced ) f^*ftf%^ ^^'-iltC^ I 

^t'3 >f“v?’sfC«18 <2ff^l|T<i «rc^T^ I ?T>iTTlf^^ "ST^^ 

'HTW» < 2 rf 1^Z^ «f% ^^Z-^ ^Tt?ff 

( 3 am ) >8 C^f^ ( jelly )-c^ I m 

^*^1 'Q ^5( Vi i c?rc5^ ^'Sf '« 5F5f:^3T 

^’tta ^ c?c*t ^ I • »il^ 

«fniT^5(Tf%f^'^ W3r viiT 

^gr ^ "^1^1 





(iii) 's ?mtirc?Rr alwt^ s 

^ ^ I 5f^ ^ -r^sr^c^ ^>it%wR»f st'OT^ Ff?J 

w Wf5? *fr^iiTci5 I nfh*T^u^ 

ar^T «fw^ ^fwrci i ^‘*f^\'Q» f?3l ^sit^^Ti c^ 

^^rsRj ^tf'e^ii ^ 

^ I ^?ri stT^n isrc^T ^vs ^1%, 

^t|;^ ^T5, stm, wTir, ftThf 1 

-aJ^C^ f^f%9 ^T5 ^ I ^Tf^ 'Q C’ft^ v£|^ 3T^9r 

^5 er^^ ^ I ^iisTfc-sic^^ c^ ^T>T5r ^rsT^i ^T^^'hr 

^tfH « C3Tt^1 I ^t^, ^T*t 'Q.^^ «2f^1 

^t^, FTwi, ^^1, c^*r^ ^ I 

c^t^i Frft?i fsj'&n i 

^arr^sf «f^l% J5^ ?r>rrif5iT'ntt^ | ’^II-'^IT#^ w 

I 

siKl «f^T^ '« 'siTf^F® I 'c^c^tc^s(’ 5|TW 

=n i f^1 C^f^sT ^ <2f^^ 

1 t%f^>T^, ^’«n--^Tn^, c^tf^, *c>n:^tc^JT* nrt^ 

^1 ^ I ^»rTc^ ^rr’Tl^f^^ Clinch I 

‘;rr^^* { nylon ) art^^ 1 

c>pJ5c?i® ^1 JTfsn «fm<5i-isr^j, •siTc^Tmsi c?f^^, 

^3? ?[f W2r ( dye ) I 

^ ?T^f5T^ 1 ^<- 

I 

^T«r^T^ sit^n aRj \ ?rf^ 

\ f^cn^ '©«! <£\^ c^-—^ a 

c^u ^Tf?r c?'«^ ^C5T sT^ ir?i =n I 

3r® *1^ ^1 I ?rTP&^* '« c^rf^ 

^ I 

cnc&ri%^tTT fiff^T^ c»rf«R c^tt^m. 



C^C^Tf»R, (Diesel), irTWfirsr, C^(t*r, ^JTft 

t2f^^ ?ni I ^ ^mrR I ^<5.ni3r ^ 

^tc^ I ^911 ^^i^FTf^irnr 

^1 I cnctM ^tTl »rf^ 'Q 

5t9iTC5ri hi I w ^c®r i *4^ 

^1 ^ ^-s^c^r ^tc^i ^tsr I c^c?fTf»T5r 

^Tf^c’T i c<^cSt®r 

I 

a TrrsTt^n ^sfw ^arn^r^^r 

*ff%j 

I 

^tT^ f^Tfn^ ^ I 'Q ’vfSflF 

^?1 ^^T ^«.nT?5T ^^1 ^ I 1^1 

♦ 

fir^f% i f^5rf*fc?r ^gr 

fw5iT»r^T^i:^?i '«TTf^^ir ^Tc^ i «(^c^ ’f^tf^nitsj 

CSFtZ^^ <^fk ^ I f^faiUN 

^'9^T?r 'Q fkmm ^ng’ c^cg 

'6 I 

'srtft^i c^t5?i, fSst, csTtH ^^1. ^’Ti 'Q *rTg? <21^ 
^jt’lc^f^^T'*? (Sff «fT^ '»rfRf^ 3^^5 iT?:^ i 

*(t^ f^rnsT ^^1, «(T^ cnf«fa[ ^1 <2f^f^ I CSftc^^ 

’Tf^ ^Ui «rri^ t5 <2tw^ i ^ 

^^1 C^Tsf ^’TTf^ sn I ^»t;s 21^^ 

?g^Tg I f^m, nffe <2rff^?i c?^ 

f^fsia 'Q *rr^ ( alloy ) fircuTw^i i ^Ti:^ 

'Q '5fTT5if^f^^tc'sr9 >T*v-^ir I '« 

's^lT’tc^f^T^ ^*^3r «fT^ fk^Pi '« 

c^cg? ^nTl% «r^c^ ^ i c»rtc^ « capif^i^ 

f^t^l ^tofisi ( stainless ) ^1 f^ 



^nTl% I ^^T’55T'*rT^^ 

(iv) Prc^ra i 

9tc^^®n fn^-2rf^fc^? «TTtiiTc^ I 

5T^ ^Tf^Tc^^ ^pcsr f%-^5rc^ ^C9f^ ^^^ ^j[ I 's^tir 

fiiK^r, f^fir^T^, -2f^f^ ^^^^ 

1 >!¥5T ■5f]T>T ^T^1 

•f%^^ cm^ ^c<?r 

<5f^j^?r ^Tc^rt i fsia^r ^t®r ^Tc^ri, 'sri-jf^r ^c^, 

^c<a mtri 'srtc^i' m \ ^1 

’^Tcsr ai ca^aca c^*tc5(, ar^ta c^c^ aj^^Ta 

c^i ^Ta \ ^Tia ’ffaac^ ’rfaw ntac^ra 

jft^T® ^Tc^ri ^^na i (catalysis) 

w 

m f%c?ra ?^^aTc^ i f^i:^ <2RaT?:^a c5h 

1 f^aq ^c«T a^nti%a ^af^ 

I 

t 

viitavC’f cT«n ^Ta ca, aata^r 'arsiaaaTc^a ^c^ia a^srit^ atasr 
^faaTt^ I ^aaF aaTa^ifa^^’ia faar^ ^fjta, faiarraa^. atsia- 

jaaj 'srTfa^PTa a^faaK^^^i i' cac-ra am^f^- 

favf^fej ^£1^ Tfa^^r ^acaia ^n^rcaN a^faai atcasi, fa^ ^a®tfiiar 
^^iTsF^arrc^ia war amaartwa a^^iTaaTac^a ws vfit iiai 
^Tfaasra aca^ i -^T^Tai atJiawtf^a ^a^i ;?^aTa ^n■5^caTc'5ia 

aai f^T« a^ca^T ^^\ \ 

I ^^as % aa^ ^^wTfaa^ aTC<t Metric system 

(( 2 j«ft^) ^a^aa aai ^a i faaf^fa^ atf^a 

faf^ ^aa aia^^ aa i ^ift^ir <ii^ap = i ca^Wta ( cm ) =*. 

C3rl5 a C^fJI ( d£ci-T:‘o ), caf% ( centi-y^o ). ( milli-io\,o )». 

*•1 # 

cwal (deca- 10 ), c?c^i (hecto-ioo), far^Tl (kiio-iooo>*r^ aa; fa^a, 
arra '« fa^aa *ji:^ ^ar^ts* aat’«fa aat^«T aa ai «flaa a?*i^a i aai— 
caf ^Ja^f-xin fafera. caf^w-xio ^ta i 



ih '«C?R( (Mass) ( gramme or gm. ) 

*=TxyW f¥c 9 rf 5 rT^r:= 4 '’C 1*000027 (<£rT^ 1) 

^ I ( square ^1 area ) t£i^^=l 

( sq. cm.,) =S 1 C’FClT^r I 

(volume) t«l?|5^=*l (c. c. )=»v<i^ 

; 1^1^ r^^T^ = 4'’C vi|?F 

^^5^ = 1000*027 C7\t fkl\ = l 

C7Tc^vS = ‘$t\5 c^ihlf^iT^ 86400 <2l«tT^C^ ^if^, m '«■ 

^<«rraFc^ vsft^ '6 I <2f®rf^r^ 

C. G. S. ( Centimetre, gramme, second ) (SjefT^'Q I 
»2l«tt^C'® ^««rraFC^ <Tf^'9 '« C^C'^'Q 1 

‘2f«fT«ftc^ F. P. S. ( Foot, pound, second ) (2feft^ | 

(temperature) irf^ S ^^151 ’SfTf^^N WW 
C^?f 'SftC^, ^itfl—Centigrade, Fahrenheit 'Q Reaumer. 

Centigrade c^^ 1 (freezing 

point ) = 0" 'Q (boiling point ) = 100® i# 

= 0®C I c^Ccf^ ; ^ == ^ = I 

5 4 9 

5T®r (Normal Pressure ) = 7j:5j5^C5r 
45'* ^^FtsCn 4“C 76 C>TS f^S rt^ — 

1X io« == 7 j ^-sf I 

V I S 1 = 39‘S7 = 10 

= 100 j 1 ^5^T•s^ = 15*43 c5f5T = *032 ( Oz. Iroy ) 

1 f%C^T5n’5^ = 2*2 <tt^'Q = 85*7 C'^T^I ; 1 f%$t^=l-76 

( pint) ; 4*64 = 1 ; 1 ( c. c. ) = 0*033 

^■(^=0*27 I 

f f“t^i z f5i®t5iji 'Q ^t»rr?if5nr ^t'e^i vt!( stainn 

Ww, ?rt1N' w sT’irj. Jit^tsT, c^, c*rf^, 
??»ffti 3nrj I ^tapfnr^ cv c^t^r ?t»rr?rf^^ ^rf 

’fitr^nr Vi cWItvv 'vivvtvi cvvf^ ^ ^ i ] - 



srtnjf^ iprtw 


L What does Chemistry teach ? How many main branches it has f 

?5rtiR ff’Pi m ? «r«rt5r ? 

2. Give a short account of the benefits of Chemistry ? What role does 
it play in modern life ? 

W ■^?r? 

3. What is C. G. S. System of measurement ? C. G. S fV ? 

4. Give a short history of Chemistry, I 

5. ^ Write an essay on "Chemistry is a blessing to humanity”. 

' artRs^r at a'^ ? ( P. u. 1931) 

6. How our knowledge of food, fuel, medicine, and metal has been 

improved by the study of chemistry ? «rt^, 'S 

®t5r ar^?r ^?rl ttnlrw ? 



[ Course Content: Familiarity with (i) Vessels for holding and those 
for measuring liquids ; retort, Woulfe's bottle, evaporating dish, funnel, etc 
(ii) Burners : Heating and evaporating appliances. 

=srr*it-slH^ 

(Familiarity with simple chemical apparatus} 

^ m trf?, 

'Q 'Q 

^T^C51^ ^1 C^te, 

=11511 1 v£i^ 'Q 

^PF ®5pi <2fi:iitw=i I f=ii:5 

c^m s— 

'6lW?l ( Vessels for holding liquids ) % ^Nt^- 

(^) (Test tube) % ^ 

NQ <i)^ ^f5p ^t^iNf^fl =1^ I =1T=T1 ^gr 

’fft^l-=i^ ^1(1 1^1 g^Pi=iNn?r 

f%f5i=! I c^T=f 91^=1 

( holder ) I ’ifl’sptsi^ ^Td?l ( stand") 

^Pri I 

W ( Beaker ) j ^^1 C^^us ^TS I ^ 

stfc>ig cFcg cKt^l i utf^gTg ^<rfg ^gr ftg'Tcgg 

( spout) gtligr I 

W) 3P1^ (5'lask) Tl gpt5^ s ^1 gf5g to, 





^ A ( delivery tube) 

^ c»f^2fm ^lo? ^ i ^rc^nr 

era ^fSnn ^ 

mz^ ^ I 

wc^ I c?r -sijT’t J 

^Tft^j dp^n ff|[l 5 | 

Si 

^r?!*? ^1 >i*xsr? 

^ 11) Ft^5ii ^>r- Ms— 

OT'QKI ’^TTC^ I ^ ffe5—’nt»i-«ft?r, C3t% « uItri— 

(W)'" f®»l ’fim-^l^af^ I 

( Evaporating Dish ) s C^Ttf^e^W^f 5'«^1 *rti5 I 

I ^ ’fta I 

C^ ( solution ) ^ ^f?r^1 (crystallise) 

( crystallising dish ) ^ i 


V f^—ifitjj-sf-nr, C3t% « uiTRi- 

«fr?»fii'sr^m*! Thrl w^r-^iwi 




CORK SQUEEZER 


BLOWPIPE 






TRIPOD STAND 


TONOS 


CORK BORER 

^ " »=!< feat—^npi TPrfiif=r^ 

(W) WW^ (I’annel) • I 

W® '9 ^ 5 ^ ^9 ^ I 

( separating ) ^t?n ^»r ^Tf^ ={1 



























’5^’F "SP^I I 'srTcnf^^ ( specific gravity ) 

I «c^«T ^firc^ c^c®t^ 

WC9r?T 5TC^ I ¥tC5TC^^ ^tC5?I flf^ 

tprc^r ^C5?r ^?r ^Twc«T?r c^^r <*rff^i 

I ( thistle fannel ) ^\ Vftqi|5( C^ 

^ifcw iFT^i 1?^ I 

{^) ( Mortar ) « igr^ ^1 ?g^ ( Pestle ) • ^^C*r?l 

3?^K^ 'Q*^i «T^^cn I 

c’rr^csis? ^1 I ^f^?rT^ 

(<£1^)'' ijjj ^ ijfg ( Crucible ) » ^?r ^5^1 "^^1 

■sit^ ^1 t5 I cnff^c^ij^ Tf^i I gr^<n c>iT5n 

7\7^Tn c^vs I 

[^) C^si ( Basin ) % C^T^T ^ ^ill 

I C’fTf^C^sj filfw I C?%^ C^Z-^ -si^ I 

(i)'^ 1^1% (Spatula) i C’^Ff^l ll?^T 

^1 ^f%r® I H’ ^1 

^T^1 i2f^^ I 

(®)^ ( Sieve ) s fsrt^l 







(U) (Tongs) t Tft^C^T 5Rr^ ^tcs(1 STmcsn ^ I 

f^5pc9r?r ^T^*i 

c£rw^ ^<11 

(*1) ftirt«ltt&?l * far^ ( ciaypipe 
triangle) % C®nT?lf^ ?Tf^ 

I f^^fS C^rT^T^ 

iisr^ f^ar—#sri i 

A ^9^ TfWsrt15ir sT»f B ^ 

* p g t g Hl 'Site? I *1^C^ I 

(^) ( Carbon block ), ^i|ei.( blow pipe ) 'e 










?r»mR 


uq^ ^ cq^Ftf^ n?t*C ^tf^i ^5(C3r?r ’tjT’i 

^f^c»r n?Tc<^ 

nT^rnif^ f^i I 

c?f^i c^u c^u c^ ^RTs* ^?n ^tfi 
^tfW ( Dry Test) ^ i 
?rTf55?t^ ^5Tc?^ 'srf^ c^T^r 

fn^ 5Tt5Ti ^ I c^rf^i 

C 5 Jn ^ I PW-^fN^I ( Flame Test ) 

^ I cmf^tC^ WW fW ^9TC? I 

W " ^5-i<?|, ^5tW®, (Pinch clip), (Cork) • 

srfJTl ^TCW ^ I 

<t(t^-C^^ (wash bottle) - 



^5si< fsar— 

Ff^C-S ^ 


TiR^U ^ I ^T^TCJTI 

^S-afFT'Q ^ I 

^V¥\ (stir) 1 K^n J^CcT^ ^ 

5ir«r?I I 

UTtCil? 5{FT f^1 ^*rff^ -q^ i^?’l 

^ij, 'ii^fS 3 fT^^ c^Tst q^ i splt^? C 

f%f^ b i 

_^D __ (cork-borer) nt^l 

>l?F ^iri 

fey? T(zqi tT^cJii 

^fei 

nyt'Q I D ?Rt?r-SR fei 
A ^zm >ife E ^tP- 
iss^ fsai—?nt^-^DFtiiiE'e A TTFs^^l^^rtr? 5l«TC^ ^ l 



A 

i ' ,,: . . '::: .zi 

B 

\Tr{ ((nm TTrnq. 

fpar—A-W5m, B- 
■^IWQ. C-ii^tir I 


(W) C’WWrt ( Bell-jar ) s ^51 SRI fsffH>t Bt^1 c>r«n 
1 ^ ^ ftfira I 




(^) ( B-ing ) ^flf’^T?! ntm ^^ntCi^l'l ^ I 

’«[Tv^^ 9ftClf (clamp ) firm ^NTcm I 

ir«C^ m C^m ( retort etand ) | 

(^) ^ Ci^srt^ ( tripod stand ) cyfU 

^ I ^5^1 c^r^T?r m^i i ^3[Tir ni ^fc^ i 
(^) ( wire gauze ) ^rfC^ I 

C^fsr ntSF ?K1. 3Ft^, ^1^1 I - ^Tif-WTf%^ ^Ffc^nr 

fnm ®c^ I fwfS wTfirc^ df%m i 

*ftc3r?i ^9rc?c*t i ^ttc^ 

I ^ (Apparatus for measuring 

liquids ) ®— 

{^) 5Pt^ ( Graduated Flask ) • ^f^rTTf 

’^rc^ I f^f^ IpfC^iT TO 100, 230, 600, 1000 ?r: c>i: 
fsr: ) i . , 

(^) " ( Burette ) ? 

^T5^15T I ^lC5? ^ >riF I ^tC6ir ( Stop- 

<jock ) I ^c=i^ Rm ^ 

I (pinch- 

<jock) TO 1 c^iwi m i o 60 ^ 

TO '«r^*fTf^ I f^ndir ^ ?f^ <rn:^ i 

uq^ TOI ^ ’«rn'®t5ns ’IT’TI ^ 

(i«5r“ ) I 

(’f) ^ Rtc^ ( Pipette ) • •, ^ni TOITO 

oiT^i, 5?lc6?j ^ ^1 f^Ti;i? I t^T?r firc^ ^ ^vc^t 

^t’t ^Ti»i <«rtc^ \ f%f^ fnc’td TO *1^ 5, lo, 20 m 2S‘ ^ 
«rt5^c^ «fCir 1 TOi f^fW 

^J^^ 

^sr TOl ’tTi:^ ^ ^ 1 Rcw 



I ( graduated ) 

^ I 

(^) C5t<5 ( Graduated Cylinder) * 

c'^rmi'«v£i^^-^ 1 c>imT^Tu^ 

ntc^ I t^T'Q ^5T «rn:^ i ^ tT^t 5?tc5?r 

) I 

^’sfT <Trz:T5 i c^ 

^5T, wet) ^c?r 

( Concave fkar E ) ^ I c^ 

^i;ij ^Sfl ^T^Tir ^’ni-‘*5^ TI (Convex i<t^K fk^ E) \ 

^®T ®Ttc® \ 

r ^BrW?r ^1 ^srtros^ «rt»t1 ( Measurement of 

volume o£ a liquid ) % 

(^)" Tt?rf s ck« ^r?n c^t^t ^if^rircnir 

c?F^5t nfn m, ^t^«i c^tcs^ 

^TfC^ .f^l^1 ^tf^l ’IfCT I 

W" ( E 'e D )» s 

«r^ <T^ c^Wf ar^«!, nt^sn 

>6 ’Tff^ ( distilled ) ^ ^?I1 c^ ^Tm ^'Q I 

C^ ■Sftfnc^ C^ fkl1 (?ft^ ^'Q (rinse) i 

^Tc5? ^T5^®r ^1 ■fS’f-ftf^ 

I ( clamp ) v£i^f& irc©?? 

(stand-B) ^^^>6 I 

«r^ >8 c«(t^ ^f^i fqk?rc^^ ^»!T'S i 

^ irim ®ie i 

^jt5^9r vii^l c^T^i c^t^l nc^ ^ 

«i 

^C5T?l ^ap ( meniscus ) ^ 

>!. c?i >'^ «itr«Ft %wrraif^nr^c?^rftn=T 

I c^ 8Etai»t«i ^ E ffet^ ^ 1 



f I(tn I 

vw ^jT 5^ vii^^ %fTO ^^Q I c^ist^i ^tJM i 

•sn:^ ^^,,20 ^r: c^s f^s 
C«M^ «t^l|t^5T I w 

20 Ift5t 

^Tc^ ^5T f^fn I 

^rs^ls 

^?i5r ^^\ ('?() f^^i:?^ 

TFffeT^T^j ^?r5r 
^ ^f%¥l sd I (-sr) 

‘®TtT5«pi:^' 5 9ttc?r c®>i;^5( 

^tGT I (^) C^U 

=T 11 (s) 

f%^c^i:'^^ 'sf^, cm 

•(^)^ ’9t?rt ( D >8 E ) 2 mc-JC f^C^C=«F ^ 

^Tm*l 'Q ^T^l C«f^^ ^'9 I 

^ '5^T'9 I C^f^l f^C^ 

^Tf^1 f^c^c^ir fs^c^?! v<i'sj;t»tc 5| ?tc^ ^'9 ^T^Tr® 

f^c*Tc^^ vfc9t?r ^1^1 I cmi ^c«r 

r??(i ■Rc’rtc^' nm 3^^t^81 f^c*t^c^ 

’tT^c^ 'stT^t I •ii^^ ^'siT^^i 

c^T^i c^f^i c^f%^i ^[^9 ^c^?r ^5^ 

^Tc^r I 'srfs^^ 5Tfnii'i T^^rcN 

?iTl%l ^t®^ ^91 ’fTcir ^Tn=(i-^Tnf^ m I 

f^cnc^^ c^ cmi ‘«r(c¥ c^^ 'sjt^i^c^ni <*fTc<5 i - 






»r5#5l s (0 ^ 

^ ^t$^ f^1 ^^ I (^) f?^1 ’TO 

>r^ ’Rc^^ 

I (>3^ 

’Tfcir 5f^i 
’!?p ^Trsri? vii-5f^ 

^?5r ?rTc^ I 

f^nc^ ffin 

c^'ii I 

I 

( Apparatus for measu- 
riDg mass ) % vf)^^ =^tC5T 
m 'Q ^8^^^ ’1’IT55’1T%^ 

I va^p^ ^ttsr 

'Q^if ?^csr t^TTO ^ ’T’JtiT ^tz^ I 'QW^ 
(jPalance) I ’lKf^‘1 

I 9 mt ^9r (Chemical 

balance ) I 

^ s (>) ( Beam ) % ^3^1 ^a^/5 '5r?>*fTf^^ ( graduated ) 

Tf'Q A I l^ff^ 

‘ii^ (tnife edge ) ^1^Z^ ( B ) ^Tt% ^’TTWI I '«rT^^ 

^T’lsifS nrr®^ (c) ^’fTc^n I *iff%?r 

^ errc^ 

^*ni V ■^?[T’r ( stirrup ) G >6 H I 

w ^Ttc’T^ ^iri i ?’ai:^ ’I'siTsf 

^?r I ’TT^z:?Tf^irT3T ( Sartorius ) ^5fT?IC5 WC'O^ 's(Z^ 
0 RTtC^ 1, 2, 8 *.9, 10 ^Tc^ I 

m ^ fk^?r ^TT^ W’f ^ 

c^'m ’TWI 

■^CW ( Bunge ) ^m^ZHi ^sflTS 0 f 5 ^ I iH^ f5^ 



i'Sssr^ f51f—^^»fT%® IFt^, '« 

^i*ftf^ cp-r® 




^ 10f5 w TO <2rc^^l5 ^ WT^? ^ 

100 '«tc^ irt^t ^1^1 I 

(^) ^HSrl ( Scale pan ) % 1^?lT*r '^15 

*rTs(i ss" ^9 ttwi «<(Tc^ I 

(>©) ^ % C ^I’TI ( D-pinar ) 

'srtTO ^JlTWl ’ftCT 1 *n^n5C=l ( base board-L ) TO®r 

( key-K ) m STfsiTcsD Tl ^5ltC=Tl ^ I 

(8) ^1 fel ?nPrTO TO"ffl (Arresting arrangement) • 

w ^511 Vi ^1 ^ 



V 1 ^ ^sr^^c=i^ (N) 

1 TO ^1 c#f^i v ^11 

(<^) (Pointer-P )“ ^srr% 'Sl^jf^’^p®. 

'^TB1 ^TC^ 'il^N r[?p5fT^ '^^fB ^TtC^ 

('5») % ( Screws R, T ) ® sltCV ^ I 

*\ 

^M«r "^^1 V I 

(<^) m^rscsni ^^5^ ^ (w, z ) toc^ tS^ to.. 



^8 

^ 1 tt^^ W*[ ( plumb Hne-V ) \ 

'G^TC^? ’?5T5r5T^ { pivot ) ^ tS^ 

^ ^srtr^ \ 

(V-) NSTOl^r ^ ( Weight box ) g ( groove ) 

(forceps) i<Tc^ i ^stt'si 'Q^sT'^fsT '6 «srti:^?r ^?n^*r 



>bsr^ f53j—'e^rsRi 

i ^1 '®rf%icejC5^^ c^T^f 

fen ^ I 'siT5^'Qf% : 100, 50, 20, 20,10, 5, 2, 2, 

1 > 0-5, 0*2, 0*2^ 0*1, 0-05, -02, *02 *01 ^rt^’si 

^T^’rtiffTir ^ttc^ ^^Ta?rsT 600, 200, 200,100, 

60, 20, 20, 10 fsi^5rt^ I 

(S>) ^^n, ^ ?tf^T? 

«fTc^ \ 

M (31tft ( Rider ) g ^fir1 *ttg 

'6^3r vft'6?ii ^T?[ I ?nr^c^?r 6T^ ( O'0001 ^stfs?) ’fftr® 

«Tft ^fi I tt«FTcs?1 

J I i;cy = I cn^5ff^ = 0'0i ifr^ i frtfw 

T-tfS' 

«T^ I ■4iX'3?J^ ?t9f = O'OOl UT-SI ^^7^ 

c^t^ Tftn^ 0-0001 5ff5t <2r^t»r 1 c^Tlt n w ^tc^t^r n^r n 

?tr5f ^>fTciii ^ 'G^^=®t5r f»rr^? *fWir 











'e^^ + nx 0-001 + n xO’OOOl STT^ I ^ ifft’t 

^ ^n I ^Ti:5^ 

^5^^^ ^r® ( carrier ) C^lTftc^ I 

^t'® ^1 •f^^l&l f^1 >illt^5n I TT^^t? 

crrClr^ »^5r nc^r ^f^i ^’tcir 

cwf^Tii c?, P M c^9i^ ?ti:‘*tii 

^“STf^ cwtz^ I 

(ii) 'fiWi^ s (i) ^tin nf^¥r?r 'Q 

I (%) \5ttn 'fiW^ cwf^v ( adjust ) 

I v£j^ ’JTff^r?, ?'9 1 

T5r<i«^^sr P M 

(wtz^ } f^ ^un 

I (*) ^fsT ’Ttm^ { watch-glass ) 

^1 >e^sf-C'<t®?:«^ ( weighing bottle ) f??fa.>I vsi^^ ^tNT?1 

i (8) ^1 ^T®! '6^^ ^Uz^ ^^\ («) 

^ ^Z'^ c^ps'l ^^U I 

(^) ^Tc5ij m I {<) ^Um 

i (b-) c«m c^tC^ ?T%^ ^i, 

^Z'QH 1 (») '®^5T f^1 ^1» fTf^1 

I ^’1 C^, ^T?TC^ 

>Q^ST I 

^'© I . > ^rtlSrtfilfet^ (Barometer) : vu^ f??t1 ^T^- 

T(t^ 1 45" ^>sff^c>*r o^c Ftn 

760 ft^ 1 ^t<rt^«i 

( Normal Pressure ) I aiJtC*ltfilfet?l (Manometer) f^1 9tjtC>l? 

m ^Tm t 

58 I ( Thermometer ) % f^Hl "siTII 

I 'slfcn c>il^cst® c^ 'Sfc^t'n I ’ 

5<t I ^51^51 C^'w®! (Mechanism of a Bunsen 

burner)? fl.^ ,’f#NT«ttC? C^T^ 1 



f^i c^t=T 

^RtCST? I 

(^) ^a % f^s^f5 ^"*r i (i) 

^^15 »tt5r| (l>ase ) <?tT?:^ I ^ feiSf^ (jeb) 

orTc^ I c^l^-sriTc^f^ JTc^g ^cif ^5 g^tg-sr^ fro ’Tf^ijcsr? 

I (ii) nMg -^Ttc^g ®T^1 c^t^1 




^asi^ t^ai— 

ft 

I ft»t-*i5T ( burner tube*) gc^T I WT^ 9fjt»r 

’«rT?PTc^ «if%c^ ^Tc^, ^"^C59 f|ar 

( air holes ) ^cw I (ii) ^ttf5 

n^Tc^i i t^z^s v£i^f& f^]? tirtc^ I ^t5^f6?i ^’f- 

afc^ia t^c^? <tTcg I ’’iigT^^l fln-5TCfrg f^:src^ 

'<1 ^nfr^^fcg ^*r-^c^?r f®^ir 

^1 1 ( air regulator ) | 

^TSf I 

(^) ^c*Tif ?tc^i f%^l s »tSt^l (K) s (i) grirff^ ^ » 

c^T^ 9fit>rHTg i^tz g ^rC-iT^r f^?[i ?lcn 
^ti, f¥« ?frf»i fs"®? ^’\ i 

Hjr-S ■^rft flcn^r l ftc’tg (incomplete ) 

^fSil W3r f%^1 ft^ ( luminous ) ft fH ^ » 



v£i^1%^i wtiin?' I c?rf? ^1 c^z9\^ 

I vii^ fn^T^ ^ I 9fjTc>iir 

<2fc^T^ i 

^ar ^zm %5 ^Tc^ri i 

(ii) CW s '^T^-f^:g' f^C=§r ^C?r %feaT ^TT»I >I?F fe 

f^ai ^’fca >Tc^ 

5Tn-f r>I I f^1 ( sucked in ) sfiii» 

’UT^ ^’rc?r ^1Z^ I fn^ ^ift^ ( non-luminous > 

'srT^Tc^ C5lfe I ^5iT* I <211^^1^ 

c^ f“t^i c?^i v£)^ f«r^ cTf^ I viil 9tjt>ff^^?T iit^ 

< 2 ii:^ti <»rTi:^ s (■??) ^51 efc^Tcii ^?^4r » 

t^Tc^F <2jt^T^ I ’^rfc^ ■« I 

^T^1 { tip) I K£i^9^ fn^tu 

ffhs ^K-m ^C5 %^ ^z^^ ^^ I 

«(T^^ C®*rf^(1 (wire- 

gauze ) c^t=T ntis ^ I 

>T^5C5Tc^ ^Tn ’T'^f I ’tlT^T ^1 CWt^-^ 

^ I 



(‘Sf) «2fC?^W?r ^ S Cim^ 

ysn^K f%^i iij^fB f<i^i? »pir I 

fw 5r:»i^ =Ttf^i ^Ta ’tiT^ ^ feam ^ 




•ic^r I ( striking back ) ^cisr I 

t5 ^ ^ 

Vf'Qi ^1 -5fTn>iir ’ff^'srr‘1 

n*FTtfn^«l ^ I c^ tfC^T ^ sn 

®TTPM ^ I 

^Jvshs (^'Sf^i Teclu, A ), C^T? ( Maeker, B ) 

( ring, C ) ( Fish tail, D ) I 

>'5j I f%^t^ c^t^Tr®^ '6 fii^^ 'srfc^rT^I ^1 

^®5P9fir <t#t’SFl 5TiSfn«l ^ 

nf%f5® v£i?i«v ^r^tf^c’tir 'srTst? I 

(>) vil^fS 'SfTtf^f® ^'Q I 

^rtr® cMh c^N I 

I ^^Tc® ^r^'siT*! 

fsp'fT^ I t^1 I 

cw ! 

(^) v£i^f5 I 

f5^^1 fnw\ ^Tf^TilT^ 

?T« I ®Tf^C® 

^d f?>f I WM^ 

(^) c^f%^ 

carfTiT^c®^ I ^i5?f'S 

f^l srf’ij 1 ar?[c«f^ ^^rc? i 

V?S1 <£iT-^ ^jTf^® 

irr«T I ^c?r ^c«fT 

^ f *1 ^fll?(1 9fTT^ ^d I 

(<») ^c^T ^r® w ’3rTc^tf®=r '©'^ 

I ^^T?i‘ m 'srnsif^f^T'^ ’Q>1 f^?ii 

f^c®! cipf^l f*r?{1 T^T« I ®T^^ffiT7r ^T^7f1 



--s'd 


--0— 

-air 
- -0. _ 



^aar^ teas 



f^—srt^ff 



^^T« I ^C«fl IFt^ c^'TiTs ^sf^ 

"s^tc^ “STTc^ ^3Tf^ cw^l ^^r?i» 

(') v£)^f5 i?«^ 

^rtc^Tf^ iiN 1 f^^i f?^l 

w I mz'^ T^%t Vi I 

^n=n ^^^?ttc»i ?t^ 

(4») v£l^ nft^ST^?T 

J3^«l ^'Q I RCcf 5T^«fT^ 

ST'S I ^SCII CTff^C^ ^w '8 

:^<ft;^ 1 ^£1^^ ifl^fg s^^oTii 

«TC^ m I ^^fCt^T ^?l^ ^pn 

^C5 I 

RmT' 8 I ar^effg 
I 

•\ I ^?p (pEpR^ 'Q '€^ E5t5T^cn f^^ft'Q I 

Rl3^«tc% c^f>fi:=T ^fwl UN I ’ItTf^T^ 

cwtzu^ ^N I ^T^TfS Wt« 1 

m^^^ fT^Rc^ ^rT^CJT^ Ws1t'^^ 

nf^c^ I 

?5rr?ic^? ^NTf®i ^m'S Rf i ^^t?ri 

' sri I 'sic’^T I 

^nisRr ^ ^TfSn:^ <TfRc^ i 'Q f^fm 

^’Ttgf^it’tTC?! ^T^'8 c?Rc^ I 

» 

[ f^*! fsTc^i s '®^ ^3{«ttf^ c»r«rt^ srl s ^f^’fcsF 
^ ^1 c<f«rtcsn «rnrtw*T i ^ ^ ^5 ^ ■<pi^tir 

IJ 




1. Describe the construction of a chemical balance. What is the prin¬ 
ciple of a rider ? IpTflT ^ I C^rlfT^r ^ fV ? 

2. What precautions should be taken in weighing lay a chemical 

Ijaiance ? >rf^*rlwl ? 

\Z'. Write short notes on: Normal temperature, normal pressure, 
burette, pipette, flask, mortar. pestle,and trough. 

15^1' ; (i) «r3rt‘t Swi, -sm*! ^n, iphF, »ijff « 

C3ft% I 

Describe the mechanism of a Bunsen burner. What is the effect 
of the opening and closing the air-hole ? ^ I 

ff ^ ? 



[ Course Content: Common Laboratory processes: decantation* 
filtration, evaporation, crystallisation, distillation and sublitiaation. 
Demonstration, Relevant experiments and the use of these processes in 
preparing pure substance. ] 

( Common Laboratory processes ) 

i 

^I viiT 51 mm 

'0^ 5TC?^ ^^1 5TC5^ nT^I f Tf^^l, 5nu? wesf 

« ^ I '9 51 <2ffe(i I ^^it^TsiT-nTc^ 

nJhPi i 

'srr^^ ^ ^Tc«if5 i ’c^t^r 

'8 f^i mi wt^Ti I '5r?r^t? 

(^^ 51 , *^1 

or ^ ^ ^ i 

urmufsr^ «rtr^r fl3i’t‘i c^r^nr^*!? 

c*i*xr*p (Shelf) arorMnr fkwtr^ (reagent) TT^ ^ I ?rr>ir#nF 

^tft^ntrsr 5^1 ^ ^ mt«R i m ^^’mronr «r9 ’tiT^r ^rmi 

i ’frr>r-^’t ^rtr^ i «ortw5or5 wr-FO^ (tap) 

^wort ^ I wm ^TTtir*r3: cfeftoiF jJT«rtr^ Him \ 

C’ltF'birrFF Htm\ ( sink ) I Prf^ C'fWiF 

TtF I «aT •a'^ ^im Jitf^r fwl irMn 

mVQ ^t?r l C^ (fume cup-board) r C^ Vffi^ 

^1 f^lTW ’frtF ^ C»l^ >1**^ ^ i 

^’nrt*fr^ »aTt& f*T^“»nF ®rtr^ i %l ’nt»r 





w Wir«^V 

W< 'SiWS I vil^ 7\^-S\ SrefTS^ ^«ri I 

ts^cf ( Solution ) 

I ( Solution ) : (E): ^m’siT^ 

in?r m i RTt%^l tt-q i c^T^Ti:^ cw^'hi i ^M^TfS 

^mt^j I 

'«r*f?T irr^ i =n 

^Tfwi I ^t1^^«i nc^ c?f^i:^, fsf^ wc^r 

^fc^r 1 W, 5?tC5^ ^5T fill ^TTC^ I 

( heterogeneous ) fiFat«t I ^TC51[ IT'S finil 

?f« I ’T^oT ^5.5 fill ?ll I 

w C^T^ I 2?^i:«f?r ’®RTI (homogeneous) f^3^ei 

'Q ^5f ^1 w T’^=t <2ffaRiir <5^^ nrf^ m i 

wcw filfwl ^t^TC=Tl ^1 \ 

^1 n?ri:<^ fiiarc«i ^fir 

^ f^«r«fC^ 

^UST 1*^ >1% ^•Slf^ 'Q fsif^tn 

I ^nT»rft5i?r nf%^iT«i ^ 

^nt?rcs{?r 'siTcnf^ nf%^T*t ^ jii i "'*rl<jir>i 

aRc«f^ fim t5 ^T«mi*i i ^tSsi ^1 ^jn:^ '^1$^ 'S ^iTtPHi 
^^51 'Q ^jTc>ni ar^w ^IT^ nT'S’91 ^ i 

t">iT^T^ ^9T=^»r4-^m=T ^jT»n/ at’fhf^ n*rt<c^ art^ 

( solute ) vii^^ c^ ■JlT«(JDl arf^ ^ aft^ (solvent)^ 

^c^ri aF^«i“ari^+arR^I nt^'*iT*i 

I 'Q ^*S[1 (state) \ fpfil ait^ 'Q ^»r 

arl^ I ■sic«fT >RT5r^^ fiifn^ «rTr^ i w®r ^rWT'af^ ; 

c^^, c<lc^t^, c^=ifei, 'si^tir arf^ i c^T^c^r 

g f[^^ Tincture | ^1 OTWf 

artc^^ i^l ^ (concentration) ^ 





I 3nc«| 3^?r ^ KtZ^ ^ »tt59rl (dilate), 

^fw C^ <^ffr5P ®r^*aR«n:^ ^ (concentrated) I 

w c^ ^fS=( '®f^i ^5tfs{ ^^-nr 

'sr^^finr ^ i 'mi cw 

^ sTi I ^f5c®T arNT i m ’tn^i 

’rfw I 

^=^1 Vi ={11 

ar^^ii I f^f^, cm^i, '9 «r^«i 

^C5f ^%ir (Highly soluble) I gsi, ^tSThiT 

( sparingly soluble ) l ^C^T C^ ^’il ^StV 

^IC^, ^5?n:^ '« 9tTTTi« Vi 1 WC«T 1 ^TC^f^in 

'Q arT^j I 

iV ^^sm ^pfesRJ arlwt?l ( Test of Solubility ) ; 

■c^t^ c^ '^^z^ arNj f%s(i fi|ijf%f^ *ffl^ cTf^ 
S—»i|?f5 I '^^zsi c^fir^ ^ 

srfl^^n TrT91 ^T^tcw 

filter ) ( filtrate ) ^i:»r? C^f^ cntflCSR *11X^5 

^ I ’^rf^ *rtcar f%g nf%Ti ^fS=T i 

nf^1 5l1 ^C=«F ^HZ^ ^f^J (insoluble) | 

i^ ( Separation of Insoluble 

Solids ): 

Vi 2 — 

^ (^y ( Suspension ) :(wf c^ <t»rfc<ir ^t^l 'Q ^ 

^«ii ^1 9fjT3fhr "^iPm f^af«i m%tz^ 

<S|9W*I l) (foam) 0^v } C^m (smoke) 

^tSc^RT ^s^m^y ^-KI (mist) 5tTTc^ ^^Z9[^ ^«rt^ 

isf^r^i '« c^rl^ wr ’?«n 

I ^fw ?F*n 'siT’Otctt ^f%c^ 

9(tC^ • ^=1 Emulsion m I ^ 

Emulsion I 



W (Sedimentation) >8 (Decantation) : ♦rfhPl 

(E): fr^Tc^ j 

^ ^*^1 «r5rf%^ «?rfc¥ i f%f-sp«i (n^rt^n 

nTf^id m I '«ttt ^9[nf 

WC?I I TI ^^ ( sediment) | f^^|c?rV 

^ ‘ifTc’F 1 sTfl’ sri 

w^Tc^ frc^ ^c?r i?Tf%?uwi 

’r?t<'9^?[5r 5T^?r«fC5r 

■®fTU5^ ^s^TTf l>ff%?1 eT'Q^ I 

W<c^ nfcwir wfiir^ 

c^'eTi'hi <2r®rf^c^ fif^t*i 

'2f«IT^Ic^ ^t3^®l l) •ST'fT^tc^ 
'srfr ^sT^Nj ’PtKc^ ^y^sf 



^«=T^ fM—*ffer}«i 

^T’t) ^ ^1 «tf%;gt^«| ( Filtration ) • 9^(p9f\ (E) • 

f%»l^?I (1) 9(3 «t3 '»(C<f^ ®*tw 5ni ( 2. 8) f%5[ 



'Q v£l^ ^rtsT “[^(cone, 4) 

^?r I wtrj{Z^^ "mi ^ I ^-‘4^ c5#l w»r i 

( ring) ^>rf« I ‘i|^f5 

( stem ) ntcanr ^Ttc^r | v£|^f& ( rod ) 

^1 ^t*f1 ( muddy ) ^1 c^w\ 

i>H c^sf ^<T?r- 

<2rtc^^ * 

f^ar ^«rfc^ I 

ftOT ( pores ) ^tcM ’TfC^ ^f%^1 ^ I 

^ISjt I ^ c^t^ 

«T^ ^n?i ^1 ^tc??r 

^t^tC^T ^<I^“ ^l%^1 

I kt^z^ ^p{^\ ^T’fc^ Fi ^ Tf% 1 

^Tncw w R^1 sfi 

I c>T^^?;n ^r^nn ^«n wc^r 

f®^T^*?l1 ^Tnc® Tl%^1 ^^"3 ¥N ’fts? 

c^t=I e^c^T?r [ ^Nw, 

^tC5?r n*t^ ( glass wool ), 

’f?T’»f n^l%c^ 1* i^^ <ij%st^*l 

I (filtrate )\^^X 

( residue )'^Z^ 

’fT=?t^ ^ ^»fj I 

v£i^fg 4^15 j^t^iT 

^1 f¥« art^T ^w{^, w fpf^'« ^^*1, 

^'^Z^ ’«rff3^C5T «il^cn '^^ 511 I C’^Jl' 

c^T^i ^ <«rtf%c^« '« ^51 mf^z^ 

wi sn I j 

aP5 ( Rapid Filtration ) % ^'’Tf%^? VsT >|fi^ 

.T?T^f^^ C*fTf5n:5T5{ ( B ) ^J5!r^il --^l l ^FTCSOT^ fk® 



3Ff^ ( C ) vfTc^ I v£i^ ^TC5T®r ( Baohner 

funnel) « IPt^C’iF 3Ff^ ( Buchner flask ) i jptr^^ 

f|2r^^ Ft^f^ (A, <3sr?F^c^? c?«fTcRi 

?Ni ^ t*rg:^ i 

^ f^1 3PTC^?I ^FTCJl^ 

^5rtc5ri jpm ^T^' 

f^?p% «rn:^ I 3Ptr9iE^ 

5f5r (E) ^1 

’tTCM?! ( F, filter pump ) 

I li^n-^^‘. 

f^1 

(G-) 

^finii f^rc^T 

^^^rsrrsr ¥trsi«i c^tc^ ’fM ??;? 

^ 3Ft^ ^>5 ^^>9 I ^^?tv 

^fcsrc5r?f ^cF 5ptc^?i Fff ^f^css «rfi:^ i 

Ftcn ^ ^ f^1 SFTC^iF 

'^fJf »p«l I c^ri^sr ^SC l^tc^ ( under reduced 
pressure ) I ^^TSf fHciT ^1 TJt^IotlTn? 

^<fT fm Ffc*r ^ \ ^%i Ft^t 

w>\ f^is^csri ^ I 

^ W ^rfCS^ST (Hot water funnel) • 

^CsrcsT^ TOT TTCF^ ’5Ftc;T5f ^^FTl I ^ «£rTltOJ^ ’IWT 
I <tf^^f^«f?r 3!^? J9^«! ( solution ) ^ <^tC^ I 
^ ^ I 

( Change of State ) * (^) ^ft- 
^fWF *tf?l«r^i:^ ^fiW ( Fusion ^ Melting ) j 

W» ^Z^ ^ I ^T*T-5TC>r ^flc^T <tfl«ft%^ 

( Solidification ^ Freezing ) ; ^<«n, Uf^ I 

^ritc^ ntlinf^C^ ( Vaporisation > 






> ^Tn-5Tc>r ^tjt^i nl%«rf^5^ 

( Condensation ?rl Liquefaction ) 

WST I C^T^T c^p{ ^fSjar *t?t^ 5(1 ^ i 

»il^ ( Volatilization ) ; ^««n, ^sTtrutf^, 

\ (0 5Thrr?«i ^1**ft^^ ^^tft 

(Volatile ) •, ^^1, >^9r, c^ m<rfit«i 

^ 5(1 ( Non-Volatile ) 5T^«I 'Q 

f5f^ 1 

5r^l%c® 7 \ 7 [ c^rn i 

<2f^f^ I 

^»rc^T vfi^ ^1*^ w^^*ti c5i^?Rcn «rTc^ i 

cs(^ 55[tfirKi '«rTc>T i ^55 c^tcsf 

g^:5l 0’C-v£|^ srtCTJ <irfc^ C>T^TC5( ^r®*1 Wf^dl v*l?:?F5?TC?[ 7[-^ 

nfil‘1^ I #lni ^f%^1 WW f^f%^1 I 

I ■9l«'(5(t^ ( Melting point) » c^tsf ^tSc5f iSF^lt^TS 

•srorf^r 

C^tlflc^r -5tf%C15 ^T?d? ^CK oq^-s >(5^^ ^1^C5(^ 

C*r^ 5(1 ^-g ^£1^ ^;51 f^ <»rtc^ I ^^5( I^zs\ ^T^'8 

csfcKT’f isrc^T^ ^^1 «cfc?F I 5tc4 

vfl^ f^lTfS I f^f^ n?TC«if^ I 

^^5(t^ 327®C’ ^fircsT C^ 5(tKW '«(Tf5(^^ 

®r^ui sfc^N ^^1 ?(Tf^i:^ 

327®Cv£) C'tWn '®'^5( ^t^i ^Z^ ^£1^^ ;tI ^l^Tl 

^flr^ ^IK f^ I ‘?T^c^fcwc5(^ *5^5(1^ 

—250*C’ ^firc^ Ftc*r ^65( 260®c 

I ^t5, c^, c^T^i, <2f^f^ ’nrT*^ 

'®(<fT^ n^ ^tSiT 

5(?I^ ^1 5fl^ ( plastic qi viscous ) I 

c^-c^T5( 15 tC5 =^1 ’Tfti:< •^Kl ^ I 

f5(f?^5(^l 






I fert^ ( Freezing point) % IPW 

^f?[C«T ^tc^ 

C^'tfecT 

^ ^ f^? I 

ft'sjtip 1 '^tn-iT^ \ 

n»ft7:«f^ ^ ^t^fT?!«f^s ^*rTc«if^ 

ve ^ I ^1z4n f^’s^t^ '8 

'siN^r 47®Cc^ f%^ 20®Cc^ I 

^TTf%f5^ '«rjTfn® <2f^f% ^iS^T 5?1 ^^Tl 

^1 >it2g ^c»l I 5Ttt I 

I C^t^ F«^1 ^TRc^t ^t-1%5T 

« 

W^T ^Tc*n 

I c^'C^T^T 

nf^'rr^c'<F I 

cwc^^ ^T^, s[»fS^ ^5 t, 

fe—(F) ; i£i^f& ^t'-sil 

c^rt^T^f ( A ) <ttca[? 

(B) ’icrc^ I ■sit’JlN ^If5 

(CC) ^z^ I I nfc3} \ 

♦ffcnra fs{?c^r’^ ^?ri I t^cn ^^*1 1 

^NI i?t^ (3T^«!) nf^?ii <«rtc^ I 

arr^^ (w^r) ^ i 

c^% ^rf^ff^ei ^Tip35 ^Tt^i:^!^ I 






(E) i ^:-r (CSg) w^-\ 

^?r I ^^«rc^^H3:^ ^tf^i ^rf81 ^Tcss ;^N 

cpff^i:^ I CSg ^f5(iri i 

(^r) 109®C c^'T^l 

^^'.-^TC^ ( steam bath ) f?^1 ^11 I ( <ts <J: cw^) 

Boiling or Ebulition ) % «ii^f5 'Q ^C’T 

*» 

’5rTc*tnT«r-r ^Tc^ 

<»rfif't1%t:?F I f^f^i ( boiling point) 

I vii^ 

1 >r^t5T i ^T*t 

1 5?ff^u3T ■^trjB 1 

• ^ ‘^K^T 2 (i) I 

t^T"?! ^C*r 1 I (ii) 

I '^¥^C«P >1.^51 

^V*\ ^rc^ I (iii) >!^ I 

I 


V ^1"^=? ( Distillation ) 

^8 I ^«5i 2 S C^ sffWilT^ C^U 

c^rt ’ffli«f^ ^?ri 

^t551 ^:s-<n = I 

«»(ft^1 (E) s ^car vii^fS A ( distilling 

flask ) B <Tt<iTr5T^ f^Ul D 

^ ^ I E ^f^sr «*rrc¥ 

E jrc^§r F c^i?i ^t55i5T f?^i c^m ^tz^ i F 'S E ^z^ ^«fT 

C^T^T C^T^ =lTt i F ^?:?riT ^TWTTtft']J « H c^ <Tf<^9f 



8* 




I ^mn >!rw fwt i 

4*^5^ 5f^ W (tap ) ^>01 w^ F cwtz^ 

vii^^ H ^st ^Tf^?r ^tc^r 

(sink) 9 ^ I E ^?F fi^^T f^1 

^ir wf^ ^ I F c^ 

%W Tt ^5T I ^ Liebig ) ^ 

^flnftfe^ ^f^l t?Tc^ fiff^^ %5^ I E c^stt^ J 
^Cvira ■s^DTT ^TC^ I j <tTv5^ i3Jt2?^ (receiver) ^ j 



qbsri fe5—vit^=r fir^ 

I r> P >tt^c^t 'srT^'^tcsTl <^rTr^ • A 

3FTC^^ K xc<fj fwl T t^rrc^f^^fil Cl?pFtCif1 ^ I A 3pm^ 
»lT^TC^T 3Tf|^ 

I 

!^(jap?rl-^1^if% s ifTc^ c^t^ <« i5n:*r^ 

fsf^ii ®i'Q 1 Tr« I w:^'^ 

l T ( bulb ) 

B^ ^5 i ^’fc? ^rtc^ I sFT^c^ Q> 

’^n I ^c«f^ ar^*l 

I ' ^3T ^ fpf^, "sraj^Tft ar^T 

^ sri I E cFtz^ I c^T^Ti::? E ^icn? 









8 ^ 


c^i c<^ J vsrt^c^^ I *11^ <»tt%5 ?TO 

< distillate ) ^ I jpn^ f^f^, <«rtC^ I 

( residue ) M 

•stt^-f^1 *tT^-IFfi:^ ( retort) ^T-Q 

ntc^ I ^csr TO c^ts[ ^ 5ri 1 

B ?[^^c3iiT F 5rf?c^ ’ic'fT 'src^^r ^tc^fri i 



«»?r^ t^—sr^cg vft^iT tapri 

H ^cef?i ^tcar 1 -srt^c^^r ^»f?r 

o ^5 t wrT FfsTi ^ I 'src^^ f5Wi 

f^>ini%iii cw«^i I ^ ^ 5tr^c^ 

^Ti I ^T^Tm 

s (^) v£i^ <2|5rf^^ ^1 

( nonvolatile ) I «ii^ 

^^n^ =ri I 

(ijf) ^^^ c^tJi sffc^r?! i i^OT 

^rhssf ( Fractional Distillation ) ; 

^•1—f^fs^ fij2!]«( f^fsi 






8 ;» 

^5T-fnafC*l ( ether ) 'S ( benzene ) I 

35 Cc*^ 'Q C^iCf^iT 80®Cc^ C^fCt I ^ *j£l^ 

iptc^ 

35®C 

-^11^ (=^^?n >5rn^i:^ ’fn%^ 

c^^wz^^ '»Tn ^ ^-n <irT]%c^i 

ipTC9 

v£i^^ ®T’r 

^Tfsrt^c^ I 

0^1 f^—<^r^5T fiff^t 

^«ErT?r 'Q ^tn i 

f5c:5 a ifTc^^ >TC«f nc-m 

, t 

^ ^Tc^ I -iit (1,1....) ^ I 

Ti^csT^ ^^c?r B C |%f^5| ^6? sftc^ i 

^fl 

JFTc^ npf^^l I a ^^zw?( ^ 

t%r^^ %^c¥ fiJOT y^?(i D iTT^c^ I 

(^) ^3? FfC^ ^rh5*l ( Bistiilation under reduced pressure ) 

Vaeuam ) ^t115i< S ^TC’T 

W.^ ) f«iffl| (decomposed ) 

^’ai I ^r^ai wTr, ^?r?:sT?r m «Ff^i 

Ffc’T ^5r ^tc^i ^csnr 

^*rr?*i ^T^Ffcn (76 c^; f?rs) ioo“C fv^ »fTciiii 






8 © 


^ ioo“C^^ 'srfw i c^t^r 

iFt^ >Tc^ c^n '■^fm nt*^ Ftn 

^1 I 

Tr»m ca(%^ Fn:n 

^ ^ ( Destructive or Dry Distillation ) i 

(^IK ’ttCli '5r*j9ff-'^f%C^ C^T^T crt^ 

^ \ ^Tft 

^^Tft C^T^9tjT>T, ^Tc^Tf^^t 

C^t^^5Ti ( coke ), 9riT>r^T^^?r ^1 ^ I 

<2f®rT3fic^ 

^'5> |'^^?^?('H^5*1 (Sublima¬ 
tion) % ^ft^l (E) % cntf%c^^ 

Ac^ ( sal-ammoniac ) 

^1 ^tcsTf^JT ^1 ^1 

'<3 ®T® I ^ri%- 

C^t^1 ( sand-bat ) Bc^ I 
C^’ItTl ( tripod ) D^ ^<T?r Ttf^- 

c^t^n "sN I ^tc^icsf^ c <fifr^ 

^tC5?r ^^fsi (glass wool) 

■^3r I v£i^fB f5f^ ^t5fw t^—^^R'nnssT -stfaRrl 

^T^-i .i>tf%l{1 ?T« 1 F ^z>l^ ftr,^ ‘^i^'si I ^1 

^Tarl%C=T? C^5lT^ ( crystal ) ^1 

f?C¥ ^^?il 1 ^*fc^ 

* 

Tr^c¥ ^j^TThf ^6c=i «Tf%«f'5 

li 




88 

I ( sublimate ) 

^c^r I ^ftar =(T^i «rf^ 

^ 'Q ^?n m I 

V 

I 

JK 

^*1 • ^51ifSW^«l {Precipitation) • *ftt^l (E^s vi|^f5 
<if?(^iii ^'Q I 

3f^«i fiiMf'e I ^j!rT^T ofT^T^^ ^^’Ha ’ffhfi- 

SfiaT^ I ^1 C^^il =fTf®C5T ^^Tl 

'«l<(sf^« 1 

^ Tl ^c«fT ) 

■siWT vil^f5 JJ^ST ^fS^T ’IWTC^^Sf 

( precipitate ) 


( Crystallisation 

**^ 

^V I C^^Jf ( Crystals ) % 'Q 

C?fVc^ ^^TC*r?l 'SI^«| '6 I 

^T^T?r cm I ^TTf%f%^ >i^^5r 9^ 




's^sr^ fpnf— 


(plane faces) ^f?l1 ^ I 

• * 

^6=1 ‘ii^ 'sft^T^ 'Sitn I 

CT5rTc»r?i (cube) ^?f1 i 

irf^j '«n^/& I '5rtTf?[Ct5i 





8(t 

( amorphous ) ^1 p I 5TT<fnir«r^: 

c^^rrf^r^ w ^Tito ^ 

^1 C^sTtf%^ ^ I ftlR^ ( dimorphous ), 

faRR^ (^imorphous ) I 

^S> I C( Crystallisation ) • C^'t^ 

<siw^ ^ IjQs 

( saturated ) %59I 

(unsaturated) 

*irtTi vii^src^ ’^‘cvs fsi*tT^^ 511 f%i 

1 I 

'Q w ^9r <trc3i Ti '®rT2?H«i i 

ftcf flrif f^c®r c^srT^ 

I Frf%^ C^»T 1 '5^»TC^ C*t^-:5r^ ( mother liquor 

I ^^11*1 arc^^ ^ ^^1 

^^1 ^tRc^ ^ #91 

{^) ^feii ^pfen s 

'sTcn ^5 tt^^ 1 
’tr? i 

#1 ^f^i ’TTcai vsvssr^ f^— 

irt^ I >Tm *s!Ff5^c?^ ^Tn I ?rsii ^^nnfsr 

(5r) ^ftrl s # ^nrf^ ^ 

C^iTt>r ’Tf^^l I ^ Qs) 

# f^5i ^<1Tr?[ (^iw? af^*l» ^^5T ^1 ^t"*t #c^ 

#^ ( cohere) #?[1 

^ 1 # (2fl%^1i:T C^sert^lil 1^ 

. '©• I'^C^FSTt^fOTJ S ^CiW <?ttm ( Parification ) 

>rrf^n5 ^ l (i) ^S-C^^rf^W ( RecrystalUsa-^^ 






S'b 

tion ) ; ( crystalline ) 3r^T '6 

( highly satarabed ) 

f^ST C^t^I 1 

^ (^) s (^^i, ^it^i 

'« ^Ttct^) kf'81 ii^z^ 

f^c^r <£f*«r^^ ^t?l c^erT^r i 

^ I ^sr f??il cT'«?Tt^c^ ^1 I 

^f'Ql ^<Tf?r c^t»f ’tt'Q^l 

1l<'©i'Kf5Wt»R ( Extraction 
^t?11 f^*f?r ^*tTTTiTC^ 

^ I C^W 'Q 9t^C-^ <ttC3J 

^N I ( Carbon 

Di-sulphide) I 

^T^’Epf^C^ I C^t^ ^tUS I 

^z^K I ntcsi 

;g^ei ^nr i 

c«tT^ 1 *tml \ 

’Tfc^ 

I '>i)t nf^’spT^ 

’^^l fi{?FTf^^ ^iI1 1 l?1-*tT^1 

^C5T ^Ifk^ I 

5rt^-9tT^i p\% I 

^8 (Soxhlet apparatus) 

3?:?i I 'ill ^ f^5T ’®r?.c*f f^»^. 

(i) 5rri^^-3pf^ A c^ arf^^ ( solvent ) <rri:^ ; 

<ii) 'HZ^J fil^»t^ I extractor ) Bc^ C<tTC3J I5T^ ( solute ) 

<irtC^ 5 (iii) $ ( condenser ) '^TtC^ I A SPtr^ 

-51^^ ^ ^ ^ E ( siphon ) *fC*?r 



'SS^ri fB35- 



f ^1 ct*T ^1 C ^^1 c ^( 5 ^ 

i?Tc^ 1 c *ff3r ^;^eT 'Srr^^- 

irfc^ ^f%Til 1 srt^c^ir >irw f%i w«('Q ^ i 

i?t^^ ^cw^tsf >r^ srt^ ’fwT^ 

A 5ptc^ "silx^r I 

^t^T'Q ^tn s— 

^srlrsTt^OT w^?r ar^«t uT®i i ^Tr® '^'^- 

1%*rT« I ^TCiTC^r^ ^'T^T'Ql wtz^^ 

f^^sTc^ I cif^, '®^Tl:^tf®5^ 

I 't^U wc^r ^ I i 

c^ ^ft ^ti:5 ^1z^ \ ^z^-^ fefn 

c^f%?il ?t« I '^^^zK t'^tii-'srKiiTr^^T nt^si ^'Q I ^<^lt?r 

I ’ftcir ^Tc^Tf^sr ’ff^i i 

'©^ (Desiccation)® c^tsf 'sfTiSf'^T^ 

( moistureless ) '^Z^ 1 

^<lTc-5[ c^T^ . 

m ^^1 s— 

(i) <?^^^t«ft?I (Desiccator ) 

( ^ 

\j^a % (?^^TKt?r ‘ii^fS ^Ti: 

'ffrsr 1 ’tlTygil (A) 

ntT5 

( E '« A ) ^ I 

ntCTJR ^ (ground) ^ | 

wi B Ft^TfS (lid) I 

«nr^iRl WPF9«I ar^J ( desiccating agent), ^hTI—^ tt? 

^Itf^l® ^1 ^siti?^ ( anhydroug ) ‘^JtsrfJnit’t CSFt’STf^ 







E sitcsir 

^ ( Disc-D ) ?it^1 I 

JTO I ") ^ 

^?r s W ^ TOT r (^) 

c^t^T w ^T^^'Ocst^ ^Tc®^?r ^Tf%ci5 c?5 5ri i 

W ^5rt^4^ ( hygroscopic ) ^tC*r ’fC^ ^31^ 

ifN1 f 1^) C^fsT ( crucible ) 

^ c’nt^^t^tc^r ^t-’fi I 


c^ ar^j f^fifi 'sT^TfHc^ 

c^v^^utz^ m ^ I mz^ c^ ^Ncw 

^1 ^rfc^ I 


(ii) ^S( ( Sfceam Oven ) | v*)^ ^C31 lOO^C 


O 



I ^llffB «ll^f5 • 
^^-<2^T^?l-f%^’nS ^pct^ nm AI 
’imu^ sficF ^Tf^f& n\ B, 

??r^ c 1 ^n^fB 

•^v 

ft;?'D <2rf^^^ TqWTc^r 
i 'sr^n w^ FT^i 

^1 ^ 

^ I nruair ft^r? vn^js 

ft;?|jS5 ^Brni *tB5 ( Shelf-E ) 

I w^ ^»^z^ ^C5r?r 

^ I ’ItCviRI ^c?ii 

100*0 ! 


'^wt^ fTa(—(i») (Air-Oven) • 

t?rl 'ST®; <211^ I v£l^fe 

^1 ciBfl 1 100*0 c^ft 

^ ftsil W ^ ^ I 



^®tWl 




(5^ S ^Wf»! cnsffe’Wl^ ( Ps 05 ), ( quicklime ), 

^TO^lfased) cym^ ( ZnClg ), ^f3r^ omrT^ 

(CaCig), ’irfe (TTf^ ^ 'srrrf^^ 

9 V^^«l*aRT I w^nn arc^^ w 

si^fm ^*Rr fsr^ i ^«rffs^ mi ^1 'erffs^ 

ar^T 'ii^N ar^T ^^1 mi w ^ m • 

(^) ‘JtrTOTJ'S '5iirc@Rr s ’Tit^ct arc^K ^»ct f^nii 

«2f^Tf^ w^*! arc^T^ sTT%n w wt 

m I '®r^ c?f^^ c^, c^=i irPT'liii^'^F srt 

m I w ^ m i 'src^T^ 

1^919fjt>r cuTc^F %1 ^tT^ ^ i A ^icai 


^ 

*«rTc^ I »ii^ 

^iTfU-^^JfJf^ (Bubbler) 

I B TO ^6^ 

^««i ar^T i 

(tower) I 

cnT^^?r 

'szil 

^f^ajrsj ?pc^ 

^f%?l ^t^rsTc^ 



^cai ■’tfT^rfr^ 'sT^- ffeaf — A-5fjt5i ^vfjjif4, B-?frrw5 

^ 3 Tf^ ^ =ri * 11 ^ (Pi^ ,^cTO» ^csR 


•sf^-^si (guard tube) ^ <<fc^ I C^I^I-^TTt^ ( soda-lime ) 


I w®?hi ^ '« m I 


vy 

I ^TfimH <2i«fiift^ orcuft s 

(b) ■♦fSwfl 5 W ^Ifferl 

( hand-pickiog ) « irraif^( sieve ) fflri Ftfirai «i&i. PF»rrPi '5 







^«f1 'Q ^<ft5T ^‘tl ^ ?T^[ I 

TfsTf^ ’«rar W< f^i iTf^1 ’5’»rT 

^ I W ^t^Spi fwl (winnowing) •pTT’^:^ ®Tft 

^ ^ I ^^rrf^i FTr^ ^ ^c^?r c^rtTi 
FT»r ^1 vr»i ^ I hf) g^=!p ^p[\ f< 

^irT< ^*«n, ^ ^ I f^aarc*! 

^srf^ 9f^ itf%Tl (^) w®r WT^ CR^ 

C^C5 W«f, 'Q 

vii^^ ^fir >e Tt?i c^i 1 («) ^tsrferi: 

9f^5TC^NT ar^ fSsf, ^»rl ^w ar^rii 
"^Tl I Tf^^-j fi[faf;5 l?t53; Wt^^T?r ^TNtI 

^niij ^p 1%5T ^>rr?r 9|5T5rr^ ^f®TTi ‘sff^l 

nf^i I (^) ^Jrt^iri s ^tf% ^ csf^ 

{ zinc blende ) 

^tiri =iTf^«T ^Tf% ^f%?n ^T?, C3rl% ^fc^ i 

^«rt2^t^«l I C^rr^l ( calcined ) ^ 

iTtf^csr ^■>5 ^«ri ^fir^ii «Tc>f <2r^iW 

’irc^ -I '®rr2^T^«i 

M (5) ^f%s. ^?i1 c?(® cm '6 9rw^ 

I («P) ^ 'Q ^STIFfTt ^1 » 

(^) art^^ ^P\ S (gunpowder) c-Tt^l 

< ) '« f^a|«j I 

«tfW (E) s ®t^- 

^'9 frrri ^ •^f%^i srf^ I ®t^- 

'>il^*Mtc^ affl't'® ^^^1 iTfwi c¥9ri (i) 

iitf^csT *ttC3i 

*tf^ ‘«n’f^i:’^ I (5) ( residue ) ^ST ^fwl ^ 

'ST^-^T^T^ 5ftf^ ^"’Tf^1 m I 

I ^ 5Rf^ ®t«r ^ft’n ^rt^ i c*M jf 

i c«F^ I Tf^c^r ^9r 







I I {'^) ^f^c«F 

I 'nt^cn c^f^i 'Q I 

fi|5irr^fiRi« s— 

i 

nf%2fT^«l 


(c»rhii's ^^1) 

^CST 

I ^T'^C>T ?T%»1 I 

\ -f 

(CTO1) 

^PiWI 

c^rftn 

(tip) % ^ft^l (E); 9rn c^T^tp 

•« ‘S'ST^ f^«l ( retorfe ) I 

'n^rf^ 'Q i ^tcs^ 

‘3>1 'S nf^ci I fn4=fi:^ urf^^i f^arc't^ 

»r^c9f c^rr?t^?j ^T?n i ^ sr^nc^ 

Ft^r I ^f%Ki ^vs I 9i^«i wc^r ^ i 

1 «T^®i ««rTc^ I ^%«r 

^^5 ^ I ’CfC^F I 

f3p?lt®fi!?J t — 

f^ai®! ^ 

I L^ 

^^«)+C^^Tj^+^T5 ^?rfmi! 

1 ^_ 




wl 



?i»mR 

(i) ^ W, ^TnrTf^ 

'«^tf^ wi ^ i 

W ^?iBf *ft^5T. 

( separating ) ( freezing ) ^ 

^t?n ’r»fi ^ I 

*tfhW s csi^ ^iwi f5f5[?r ar^*i c? i c^* 

w «^ ^ I 

ar^^i+c^sT 
^c^5T ^ ^ 

^) cm () 

I 

*rr®*T 

ftf^ (nt^5T iftc^ ) m (srr^^) 

('©) ^Pt ^trtOTr 2 (^) 5Sft=^ 

5pf|[frl i ^1 (i) ^sRsrrt^ 'q sTf^ctrcwc^r^ f^4n 

C^?rf>I ’lT^ippz:&?r ( Ferrous sulphate ) f*r?1 

Wftc^r ® ^ I siT^cttcw^T 

^ 5111 ar^«rc^ ^?rTf <a;=r^T^ 5ittf5^^ 

nT'QUl I (ii) f^af*!—^jTt^rrfJT^I 'S ^f^c^si, ^ 

^JtC^Tf^l ^ I 

W ?rtJrnrf^ 2 ( absorbent ) 1^^1551 

^1 ^ ^r?Tc^ f^«r?i ^1 

1^ i ’si’«n, ’siRmTt^ ^nt^ ’'riTcTrrfjrsr^ 

f^2rt»i c?Ff?rf?^®?r 3r?rc«tir >rlT^ fw c*rrf^^ ^ i 
'08s ^ftc5T? ^srhf 

^nri ^ntc^nr ’ift’Fi ^?1 i 

*nrK f^csn ’^rTfrc^r ^iSc^nr 
?rf5iii ^ I 

'Otf 1^ ^2 ( Gas Generating Apparatus ) • 





5r7TiT f=nrf¥^ ^ ?k :-~(^) W 

'^t'n-firwti:^ ^^15 

( neck )-f^f^i Woalf c^T^ M ^cif ifi^fg fij^iRST ( delivery 
tube ) B ^ (thistle ) C ^ I 

' ’tn^T 'ifei ^<31 ^?n ^ i 

{^) Rpc^ ^ ( Kipp’s Apparatus); W ’TfhFt’ftC^ 

’IIT’T «fC^T^51 ^ fel 

^ar! v£|^f5 ^ (stem) B-f^fnl ^ 

C?1T5| A vitc^ vfi^^ f^sTC^f #T^ CJtt^ <«rfC^ I 

^ cJtf^ E 5j^ vrtc^ I 

^®T1 »rsr^^ I B 

oifc^^r I B sjc^nr 

m =flC5^ csttc^^ «fH ^^1 
c^Tn I csiK^^ Tot 

f%fn w m'i ^Tcw ^*f-^ 

G cuf^fc^n ’ttc^ I csirc^ ^C5?i 

f?c^ H <crc^ I A cufc^ 

t WC5(1 ^C5T»r C HTfCT I 

(HgS) ^tit^r <21^ I 

P flf^ ’TfST^T^C^ 

(FeS) CSrlT^ ?N I G c^T»T I 

A csfc^ ^T^fCSFTf^^ HCl m I 

cJtT^ '»f%^f^1 nc? E ^sv3I^ V 5 

^ ^ CSIT^^ FeS^^ ^Cip TOl I 

HgS 9 tTT>T ^1 f?^ ^Tf^ I ^Tt^ ^^ 15^- 

j^9f-^^ ^ ^ I cuTi:^ w’d ^ ^tjTc^^ m I 

’trTn-FW cut^ HCl otTc^'^i^ 






(ts 

B A Afinii ^finri ot i FeS^ii 

c^t^ ^jTfw JTi <«rT^ HgS ^ ^ I ^tnc^nr ?r?r^T? 

^firc^ ^ I ^tc^i csftc^ i5t<t-iT^ vii^^ 

HCi ^Tf% cntz^ cuTct I « 

(^) *nrK ^T*t <2rc^itc^ ?r?i^t?r 

ft^®T 'Q 5Pt^ ^1—Ng, Clg, HCl, 

SOg 9fjT7T vii^?5C<1 I 

(^) ^fSsf ^ ^^c»r 

^T5={^, «cr5^ Tl 3Ff^ 

(Og), (NHg) af^r® dlt^R’r 1^ I 

(«) '«(OT '« 51jt7[, 

^ ^ '2qtntf^=T I 

( dropping funnel) A-^^ D 

( conical) iptC^ (C) '2f^^ 

I B fw^i *tr?^t*i 

; W—^T^^trsFTf^T ^^cn 

i2hS^ ^T( I 

'®'5» I (Gas Collection ) ; 

^tC5^ ( gas jar ) ^^] 7 { .^^1 

I 9liT^'^Tc^?r ^tcM irt^f^ 

’irtc^ I f?^i 

^r?r ^jt^ >["s5r? ^ :■— 

(^) TORT <5<»f ^ ( displacement) ^ 

^TT>1-CJ9T%:^ (bneumatic trough ) 

^Kl ^ I ‘njt’T ^T^Tc?l ^11 

^91 ^JT»I-WTc^ «fC^ I 

wc^r "^5?! 'ft >rw^ art^T ‘^tiT^r 'ii^^Rcn ^^'Sr? i 

{^) ^?r irt?rl s (i) ^ 

’trf^ TR^r ( upward displacement ) 



«>5r^ ftai—f^s^'Tt^ 

’'ftPUT 





(COg) I (^) '9 ^ ^^^1 ’tTT>i f^ra^n 

(downward displacemenfc)’|t?ri 

^ I ^^1, ^Ti:^ff^i ^rjT^ I 

(^) ^wt 

?t^ I 

'®*^ I ^lTt®T"^^ll ( Storage of 
Gases) '8 ^t^'StQ't^(GaB Holder): 

A 'Q B vru^ I c^« 

c^TS cwt^ I CTO 

D « C ^T?J1 I <2fr®j^ 5(C^ 

( tap ) t, t 1 

Vfj^f5 D ^tc5^ c^tcs^ -aTfil C^ 

R?ITCW I C5TC$^ C^t®Tl C5TC«^ f^C^ 

‘^JtS'^wT ( Stopcock E vf)?i^ 3?tC5^ E 

^fC5 I B cTO® ^TTc^^ nf^'siT*! I 

S (i) ’tlT^ CTO«& 

^9r UTf%^T ^ D f??(1 CTO \ 

E ^f^Kl ’?tn=T I P 

51^ fW?l1 B CFf« 9tjtC^ 'Sf^ I 

« 

(ii) ’tTT^ .sjCKt^if'J^^ cTO® 

^5T FTf%C^ ^ I> E “^TTF- 

7f9\ ^firc^ ’TTfsT l cTO ’tlT^-WT^ 

9tTT>i ^t^ii ^tn^-wt^c^ ^nc^?r C5tc«^ wzm 

T^z^l f^C^ C ^zm I 

I 


cir.:: 



8«!T^ fta[—’flt’lTOt^ ; B C5tC6 

’TJt^ wcsr I E 5T5! f^!ll ’nt»T 

« 

atnrf'srsT^ TTff ir ^ i 










I ( Reagent) • «t^NTC? s^tTl W9 CTO 

?wnTf%^ fkz^ sfcnf^^ 

^ I f^?n 

m I fei cw«TI ^®T :— 

(i) ^rftft® (Acid ) s =rr^flT, 

^iTfw I 

(ii) ( Alkali ) s ^iTC^f^Tfl, C^Tf^. 5rtt^r-'Q^t&t?[ 

< ^51^ ^ ), (7TT%nr*l I 

(iii) 5r^«l ( Salt) t 5lT^C&^, (^Ft^T^, 

C3FT^T^«, cwT>r 'sriTc^iTfsrTf^ ’^rrTrJiT^^T^ 

^iTc^lf^^T^ I 

(iv) (Tf^^ ( Solvent) % c^FT^, I 

(▼) W»r (Gas) s ^#:^Tr^=T \ 

f fHvi :--2rc^^ ?t>mrf5r^ ’tfw cf^rr^i 3if®i 

^ (sm I «nOT ctff^ •si?i ’?t T5i ^<1- 

I '« (Rt^t^srt efcwRR i ] 




L Write short notes on : 

Sedimentation, Decantation, Volatile and Non-volatile substance. 
Mother liquor. Filtrate, Solvent, tRUf^f^'S f^IVCWf Tf'Q :— 

fW«r, ^rrft fwfspT, ctry^. :rrw i 

2. What are the differences between sedimentation, decantation and 

filtration ? What do you observe after keeping muddy water and copper 
sulphate solution in glasses for some time 7 Vf^f^TR, « *ffil2jR«| 

'tr^ tv ?rf>r c^i sp% « tVi^i 

fV OT^lTR? 

3. How would you separate sugar, iodine, iron filings and sand in a 

mixture ? farasi fV -SRrtCf fkpT, RtCftf^, CRRTpr, T 





4. Describe the process of distillation. How would you separate copper 

aulphate from its solution in water 7 ’T‘f5Tl I 3^?*! 

5. ^Describe a desiccator. Give a sketch of the apparatus. 

I Wr< I [ C. U. 1921 ] 

„^^Wliat is crystallisation 7 How would you form a big crystal 7 

<^inT -Tlrrc^ ^ 7 ^ ? 

7. How would you collect a sample of hydrogen 7 tT 

8. How would you separate the constituents of gunpowder 7 ‘ 

Describa the process of filtration. ‘^nns{t?r‘| I [C.U.1948j 

Explain the terms ‘solution’, 'solute*, 'solvent*. ‘d4l<4’* ‘3t^' 'S‘^*1* 
I 

How do you separate the ingredients in the following mixtures. 7 
^i) Camphor and sal ammoniac, (ii) iodine, salt and chalk, (iii) nitre and 
common salt ? 

f3rJK*r?r Pf •^FPnrl (i) '« 

<ii) 'j^tnrrf^ >^^*1 's (ii) c>fr^ «i 

Vll. How do you prepare distilled water ? *ttp5'5 ^4iC^ 



fk€ni ^9JTW 

[ Course Content • (fl) Physical states of natter, melting and 
boiling points. 

(b) Identification of matter ; Physical and chemical properties. 

D—^To show how solids, liquids and gases differ in their physical proper¬ 
ties ( e. g. touch, colour, smell, solubility, magnetic reaction etc. ) and chemi¬ 
cal properties ( e, g, behaviour on heating, treatment with acids, alkalis 
and other reagents ). 

(c) Physical and chemical changes. 

The following changes may be illustrative ; melting of ice and wax. 
burning of coal, conversion of water to steam, rusting of iron, magnetisation 
of iron, heating the filament of an electric wire by electric current, heating 
of copper wire and platinum wire by Bunsen flame, slaking of lime. 

Brief mention of factors that induce and regulate chemical change, e, g., 

close contact, temperature, pressure, catalysis etc. 

' * 

(d) Chemical compounds and mechanical mixtures. 

D—Study of the difference between a mjxture and a compound of iron 
and sulphur. 

(e) Elements and compounds. 

(f) Metals and non-metals. Only an elementary idea at this stage.} • 

( General Principles ) 

I ( Matter, body, substance ) : 

^ (force ) ^ 

I ( shape )> 

( size ), ( volume ), '^«| <2r|n5^ 

(Object or 

body) 







Tf5 ’ll ftft? flfTI <1655 I ^ Tt5CT 

S*ttTls?( Substance ) I 

8 <» I TOsg s (^) ^atOTt^sn s f^Tc^ 

5 tfS^ v«i^ srrltsr^Ttsr'Q ’sicsr ^ 1 

^«tt^ ^?f5Ti ^c^5T c^. <2i^wT nirK ^«tt? 

wm 'tTF- 

pgCT t a pl ^fej f^ ^in:^ c^» <2rc^T^ 

it*ft«f ^«ri ^t^i 5ff^ I c?R '«r^T^j > 

^t/5^1 ^f5r ^1 =n I c^=t ^wt4t^ 

^f?i »f^ ^f%^f?r n^ c*t^ 

C^, m'S *«lTfVi:^ ntC^ a[1 I f^C?ItR^?I ¥Cai 

f^®Tft?rl C^ m ^ I 1808 

^ ®t@lfei! (John Dalton) 

^?15rt^ (Atomic Theory) I 

c^ftr^i^ ■?F«n i firp 

*fc?r I I 

c^'tf^^ n*rfc<^?r ^«fN c^t^ mm f^sr jti i f®f% 

^z^K ^f%^ ^*ft^ c^^ c^'tf^^ I n?TC’^?i 

f^?iT^ ^jNii ^rlrc^ ntciiiT ^rTt 1 v£i^ 

(^C?5T «UtefartCSl ( Avogadro ) l 


(Molecular Theory ) ^z^ I 

^^1 I '^^t^z^ «r»f^ I ^ 

'Q fel ^mjl ^z^ 1 


^) Molecule ) : ^z^ ^ irWc"? ^tfsm 

^1 c^5T I ^t^z^ ^^tz^ 

^ff% c^^tr^f ^z^Pf ^Kz:^ ^?ic«fi ^*1 ^z^ \ 

»ii^ c^ ^«n 

^ wr^c«pi «•! <fi:^ ^n lo 



(i) ^1 Ciftfir^ 

I (ii) t?nn ’«rTf%C^ ntc^ 4^?. ^*fWc=T^ (constituent) 

«*! ^TC^ I C^sr '®*l - m 
(^) ^RRt^( Atom ) • ( ST^*ni 

?tc^ c^ ^peii <»rt«^i m *rrc^ sn. 

^«n I '^'S 

^®n ^1I ^‘itQf^c^ ^ 

» (i) c^tfir^ ^wTi:^'^ ^«n i 

«S5 c^tfir^ ’^«fTC’^^ 92 ^mtx ^tm^ 

I (ii) ^^Tctr?r m '^'i ^1 ®«i i 

<iii) ^^51 I ^^t?1 ^1 

^5T I (iv) 'sT'n^T 5r^«| TO I 

^nTCH ®N I 1^% 

'^n) sn I wc^r^ m mm 'sr^^r ^«i tot^ '®*r'« 

TOT^ 'Q 15*1 f^fss 1*^ 

. ci^C3!^s I 

(^>p CiJtf^^ (Elementary Molecule ) g C^fif^ 

WC«ff TO I 


Ki^ 


©®) 

# 

^^Pi(,\a?*i 





• 




ffeai 


^x ^?iiT*i,^ *516^ I vu?Ff5 

^r^fc^sT ^x ^T^fc«R ’f?r’*iT*i, »f^?n 
^iTtr’VT^, ^fisi or>f9r^ mtz4^ 























■siiw nf<^T 5rf^» 

( Compound Molecule ): f^f^ CsitfiTT 
n*rTc<ir ^^1,= 

n^’iTit <mssi^ nirT<^ ^«n »r^«i, 

c^f^ 'Sfi, 9ttS^ i Wc’^a ^ 

I I «'*®f^ ^ 

n*m<^ 'ari, ^^=1. '5(f%Wl, ^^^CWJT'Q 5;n^C&TC^5f 

«rf^ : «r*«rc^ 'Q 

TiTvir <«rffW3T« -21^ ’T®! <2f^f^^ 

I ^af c^ ’sr^fN'^'t'Q mi ^t9 

^^ I ^«15 ^c^l •c^^n 

c?^i ^ c^ ^sr^ii 'SfsiTR® i c^f^i 

^J:^ (lOjis I 

(•Jf) ^t^«lPi^ ’V*t^ ( Intermolecular spaces ) : 

‘5tTc?i ^Tc^ ^ft I x^ t^ 

^Tc^ I ^T^?»fin:?F 'Brlwt*ff^^ i 's -snsiw 

<t?rc<?r wc^ fsf^ i?^«l 

^srtwOT <5r3s^ <2r^t*i i ^T^- 

'sf^ ^ ^ I 

8i I b^Pffe: ^ Uf^^T xtz ^: (^) ^«ff^ 

«rt^®l ( Intermolecular force of attraction ): ^^fif 

wa ’»rTf%i:9r ^T^®i \ 

arr^«l-^ ^c^r i ^ 

^ I fiff5irsi 









< cohesion ) | ^*r ^Trl I 

f%f®« <sf^f^^ 'srf^m ^Pi (adhesion) | 

(’<t) '®rt*ff%^ (Moloeular Motion ) : 'sr^^afsr I 

'srt^r^ ^®5r^^C5i?r ( mean position ) 

(to and fro ) F^rTC^I I 

'( centrifugal) ^ 

CB^l TO! I 

I ( 'Sf® ^ 1 ) 

8^ I ^^1*51 ( Physical states of Matter ) : 

<2r^Tc?nr c?f^c^ i ^9tf?c^ir 

C5>^ I ■^T^, cwtVy ^Tf5, ntw\, 

^feii (Solid) n*fT<; w^r, ^rf%— 

^5^ ( Liquid ) <>nff< J ^T*^, cO^I, ^f%ic^=r, ^t^l 

W^?r ( G-aseous ) ’TJft^ I ^f^ft?T W5 ^«ft«ift 

'SSf*! I 

cnt^r '8 ^jt^i, 3rn»T cottar'« ^^I ’l vii^pfs 

^^^1 ^Z^ C5^l I 

^5T-2fc^N fs9 ^T^Tc?^ ^^ i 

C^T^1 ^1 «Tf«^1, 

I ’f»rf«if I TlS^i 

c^ ^ ’tnp :?11 

^91 n^ftc<^1I ^'Sf^ 'Q cwt^ 

Vcrt^ I itfkz^ ^C9r ^anr if^^rsf ^ c^ 

•ftrai c^ ^«l I vii^ C3^ ^ ^ ni^ 

^ ^/5c^ iltfifcaT Jff^r ^1 ^z^ 1 ^srfwc^ 

nTajf5c^ ’Tc^ 5111 c^ sric^nT 

9i^«i ^ irt»T ^ ^ =111 ^^91 

«frc^ I ^iri ’«r^^ ^tcBTT f?c^ i 



^1 ^rtroii i f=rf5^ 

’tlT3?hi *HrT'>f ^![ c^ <tT^?r 5fi?*l 3(c^, 

I cnt^i S^*f Tl stT^ ^ 

?^ar ?pnr, ^TTw «fwi 5 ^ 1 

TOT ^ ^ 1 :^ C*rfn >!TO ^ 'Q TOHI *iTir« 

c^c^ I nf^TO 91 tT»t 

'« KW TO I 

^T*f '%f% Ftn ^'srr^i:^ 

•s^Trs 1 ^tSsT 'Q v£i^ '^‘1 s^T^ ^firc^rt R^r 1 
«fc«i^ ^st^rscTO TO 

<2tr^ I '^TfTO 

I ww 

—ff3^-ffih? '^i^t isrr^ ^ I 

^'^x w^z^ 

^im\ ^ I f^f%i 

^i%TO ^ I cTO ^tft 'ar^ i 

TOTf^"^ ^^tif v£i?F i£i^ n*fK <3rfi:^ TOf i 

c^ ^ c^T^ ^T^'Q f% «l;5 ^ 

^tc’t ^ I c^iT^tii ^t^’^rt^itii Tt^car w:^-^ 

TO ^rs\ss c^ft^Tz:^ cW TO I c^ TO^ 

\5t^-T5(^^\5 «rtr^ ^TTO 'TO-sTz:^ TOTO 

^ I ^fS=r ^-rsj^sT '«zt^’»z’ ^ ^srr^’ ^zTc”^ 

TOTO f^3F^ ^ I 

'« TO^ 'sz^’n I 

TOT ^®rr^*J ca^ I C^T^gr 'arfTOsZ '« ^T^f% Wf^ 

’JTTz:^ I n?tz:^ ^T^t f^car ^TO c^’f 

H^Z^ I CTO TO^ ^f5 TOT TO TO? C^» ^iSs^ ^TOT 





^ I ^ir nr^ t5 

^ I TOT ^ 1 ^rtz^ 

*tf^«r® ^rn^ic^ %^5r ^rf^ ^iii to, toh 

^nrc^RT Ffn 9rf% to i ^rrm 

^T^l-TO’T ^ 5Tl-^fW® ^ 1 ^TO ^T<t-5TC^ 

nf?i*f^ ^ I 

^ i ( Identification of matter ) 

^6 '®«l ( Physical and Chemical Pro¬ 
perties ): :^5Fsr ^fi:<^sr^ ^^'«fir ««i 'srfc^ i ^?Tcir?i ■j^wt 

<2fTTi <3^rf n?tc«f?rt n?T< ^ 

’TiPfhf 5a 

'QW5T 1 'sa^t^ •sfc^TT n^rtc^ir f^f%8 ^*1 ^rc^ ^tto toi 

(p^ ^*f‘i ’Ttflr I 'Q«t 

^®rTcw ^r?ri i 

^ I tTO f^TO 0" c^i, 100* cn: i wcsr 

TO*i, arr^r i f%^T«.2rTr^ ^nn wst >8 ^ttc^rcwcsr 

«tf^«f^ ^ I ^f%c^ mfir I 

*£)^ ^ccf^ '®«i cst^, I c^ 

c»>^ m ^z^ I ’^c^rir lOO* c»t: i t^i C5>^ 

'«*!, ^19*1 CTO c^>m^ nfii^^iT sn, 

TO^^5i ^1 ^ > c^ >i^»r '<8c®f^ ^oii 

*prTc<ir n*fTc<^^ ^ .^^Tlif^c^ 

TOOif^^ ’®*i ^c«Ti ^T?i1 f^f^i ^tc^r 'e 

^t^c^tcTO ?? I 9[TOf^^ '®«i I 

c^R n?rc<^Tr 'Q«i ^‘f^n '®®r'«»r9nr 

^ ?f57pT^:— 

W c«^ Wits ^1^. ^Tl^r ^ ^TT^l ^tS:, 
w<*, TO?, ^ 55Ti9r TO«f i ^T^, ^f%c^ TO^hr w< i 





« 9 ^.' 

( Colonr.) :■ . c?f^ CUSH I 

♦pffc«6j «fT?^ <fc^ I ?fit»T «rffl ^ I catfsrcsRT 

?(< 9it»r, ^smnrff^csTii C3F11%5( 

^rr»8f^«i >rHn i c^fNc^ ^erc?, c^ 

«ni ’rtTi, .wr^ »Tm I 

(’t) (Shape) s ^^C^^ ^Jtf^f^ 

««rTC^, TO VW, ?fsr|, I v£i^ 

C*rR5l ^CST?F CUSH I Tl ‘SflTC’!^ C^s? 

fs(R^ ^-nr s?T^ I 

(^) "*K^ ( Touch ) : ^sfCsiT Tf%^1 cusn ^» 

'« I "sitait Tjcsc 

^ I ^ST n?T< -srcs? ^?I, I 

<tt«rnTfn ^Tf^c^r ^tc^ ^f^rai c^J^ ^ 
iftrr, ^Tirs »iW i 

(«) ^ ( Smell ) 2 ^T^«l ^csi^ n»rt<' cusri ^t9 I 

^csrsl C^TS? ^ STt^ I ^ ^aftc^ I 

r 

^^Tc^nr ^ s^t^ I >rt^^pnr '®r^-^f^®, ^iTTO'f^i* 
csFffii^ ’HTc^ir ^3 9t^ ! c^cTTf^Ji c^5f ^ ^‘pFin c^nn 

^ I 

(5) arNrSi ( Solubility ) : isrni W’^ C^Tst-sH-c^TsI J5NC^ 
art^j I «fc^ ’^pftsj « 5fTT^ ar^hf^ i 

'»TTaii >T^ ^=T 51^ I wr srrtcj^ 

(c»Ttin) t5 <p*rrt«i i 

^imf^ %»i ^ ^ ^ I g=i art^ I 

(^) cifW^ '®«l ( Magnetic Properties ) : C^^> 

C^TO^ pnf ^ I. 

W ( Taete ) : CSTTs^^SI «TtC-n I t%f^ 

W-^rtc^TJ ^t? ^ cmn ^?ii w^'»iNnr 





W c^ c^ ^ftsr |g< 

w »r^*i I c^ ^tS^ ntc^ nf%*r^ ^[k, w ^»n. 
c^ c^rtiTi I ^ I 

(•Hi) : ^R^FT^’n ^fSsT^ «rc»r^ era era 

I «rpra W*rl i '0«i fwi 

’^n f^R?^ wi ra i 

(^) 5t9|iTrtP « •*!» fesrNP: ^fSc3^^ f^fH 'Q 

^sranr f^t ’^art^ i uqt '®*i f^i n?fc’>ftr ^?ii^-f^’f‘i 
^ i ^rffrcsi ^ffenr ^c^rt 

^tc^i 

'®c«R rai •nrte’iN c^Tsj ^ ^1, c^t^ 

3RTC^ I 

^rWfifsRP '®«l: (^) <2r«H; ^M-sforfe^ Ikfm 

f^f%9 Tc?r I 9r?ri( ’Ttn ^ i 

1%^ra ( CWr»l Ferroag Sulphate ) 

^ cm^T^ I >Tf«Tf^f?nF 

W WfPrc®?! ( acid ) fgplTl: '®r^^T^*r *fr^ ^JTfra 

^ I Wss 'srrff^c^^ f^Ti ^C5T^ «firi <tc^ i ^ 

(’t) ^I'lOTr ( alkalies ) Rp?r| i arft^® ^ I 

f; (i) ^»RFTe^ (’rtre^) ^<sn ^ :—>ii«nMi^^ 
^<4^1 ^5^ ^5{ nwt^ I 'vf5^Wc?r ’Tt«Ti ^ 1 ^ 

«rrc^ I ^ '®r^^ Tf^si wr^- 

I 9r»iarT^ 118 ®c I 

(^1 HNO3, HgSO^ ) faRd Fc^ I ^ >re«r ^ri 

TOi I ^ ^r^fe^sT « C3FT%^^ 3^cir 

■roll '^fwrra »rT^R ^- 

’trf»T ^*ni TO; ^«.*f!i »iT»iTO ^-^*nBT^ ^<fhT, fkm 



^ g T c gf * ^ n r ^ aw^CT 

n^ nrwtf tc 5?^ ar^«rc^ tot i 

(ii) *f^|^ ^tK\ '« fsjc^ I 5R1 srl^^ 

7[t^\ ^ ar^«f^ ^«a ^tit^ 

I ^tc^n ^ I 

-nf%3Tr^«i ^1 <rt^i ^ 

=rrtf5,^ i • 

irf'Q 1 cTf?r ^ ^ I nf^r® srr^tS^ «itr^ i 

: 88 1 c^ ( PhyBieal) >6 ( Chemical ) *rf%^"i| S 

farw t 

^^Tm ^rc*fT ^ I 

' w®rHa ^ ^ I c^ c^ # 

I csit^rhi "s^faFi nc^ I ^?p w fHi 

«f^tf^ "sN 'Q ^c»rT^ ^ I 'srt^al ^ w^, ’ f^, 

‘srf^ ^f^9f "^f^, f5^i, fif^ I ^ 

'Q ^Ta^5( ^ I 

^ «rc9t ?N :—c®\« 'Q I 

(i)®c^« ♦rfiR^lRs (s^ nfa^c^( *nm<a ^n 

^'r®rt^ai '^‘i, ^’Ci— 

^5Tr^» '® ^ ^?rfc^ 

Ti ^rlfipF csVs Thr*! 

rt^’ita '^B(tfp\ I 

ijfet^ s (^) ^«Ti:¥ ^ I ^acip ^tn 

'^nrhr w^ I ^ i %5 ®t 

1 ^tassHi 

<2j^f% ®«i ^9Tttal ^ W9r, ^'« ^Tc^ ^ iHgOy 

■•crc^ I wc»r^ cwr v£r^ ftfwa csY^ 

'sarcsnr c^ ^ sin c^w w, ^c¥ ^•f^ 



^ ^ OTT ^ ♦ff^ 

^ ^5 ^ ^n ^ t c^ ^Tc*nr ^ 

sft'Q <1TOI I 

'ii^ *ffWi-^ f%f^ c^it*( ^ 9rtr^ ^ ^r carn^ ^ 

’Tf^Ti ^ I nfhn-^TOT I '®[W^ c^rraq 

orfa^ ^ 5rwF nfiri^ ^ i ^ ortOTi ^ 

^t^FTqfij “si^w^ CTO nf%^ ^ sn i ^to *rfw^ ^ i 

« 

(’ry c^^^ f%f%n iCtcijFrNc^r ^toht f%f®*i 
*nfK ^ ^ (®’®) I 

(^) ^ ^3T ^^5 g^TO ^ I 

c^fr^c'O TO wr^ «r^lTO ca»I^- 

if« g^yc^ ^ I ^ c^rTTO Ti '®*i 

5^5^ '««i-f%fn^ c^5T n?T«f ^n I ’tirai ^f^c^r g^TO 

^ 1 ^ I 'QTO^ ^ TO^nr ^ 5ri i 

(«) mfSiTM TOc^ ^ nir t? TO «rTO c^rTf^ 

TO ( red hot), ^sTTO ^ { whibe hot ) ^ I 

TO^^ ^ TO>r» 'TOC5i^ nr^f^ ^ 5(11 

(F) >w ^Tnnr f^ «f?rff^ TO ^ ^ 

^srrcsn f^PR*! TO I <mt^ ^ to %5^ ^tru tostt 

f^fTO*r?( m 5n I tsTTO ®T®rrtTO 'q to 

CTO ^9 5(1, ^C??l ^15 CTO ^5(11 ^ 'Q 

i5:^to to Tor r nflr^^ TOi nfR^ 1 

' (^) TOT R » WTOf ? f l c.* |. 

'QTOnr f¥fwl TO»i I ar^ ^^TO 

c^i TO^i aR toTO c¥t=r 

*tfR^ R 5n I aRCR *lp^ 'Q ^icfl f^fR 'QTO » 

TOt^*r®: ircR ^ TOR c^5f ft»T-|f^ R 5n I cw TO 

ci TO g^Ti artwi «(^f® nfR^^c5(^ TO«i I 

uir^ ®TO or«n TO «tf%TOln TOttIf * 

- {\) ^’^fR^ Rft<f ’(^i( R»ft^ m ^5f 



'®*l '«•! »I7{< I 

5^1^ S W '«ITtf»l^f%f^ ( acidulated ) f^1 

w^T '«srf'^^. ^^f5 ’««ff^fH^ 

9tTfC^ ^ I ^T>lt51^' I 

(^) 'Q c^fit^ 

’t?^ >9 ^ ^T[ I 5t^ CTt'et^C«t 

9tJtn ^ I 'Q ’tlT^ f®5 ^Wt4 1 
‘5r^^?r -nitun '« ». 

'« »rfanFt^ 'owciiii ^ i 'ii%®1% 

nfir^si I 

(^) C®rT^TCT ^51 ( met ) 

<tC^ I CSIT^I (Fe) 'Q -sTf^St ( FegOg, xH^O ) ^tiffsif I 
'«^5( Ttf^ ^ I '3lf%5l ^?I1 ^ sn I ^ftlFl ^^’n?C5T 

^ ^ I 

(^) f^l*rt^C5r ( slaked lime ) 

^CW ^ ^ I p (CaO) ^ ^fii^:{ •[Ca(OH) 2 ] ^ 

-*»nrt^ ^ I ^T^f^tst « I ^1%^ 

^5rf%rc^ 'e '^J^cs?tc^5T 

*ilT I 

* («) twcsr ®!T9r 1%*^^ 

vi)^-s ^tfcu ^^‘fsr ^’rT'!i-=rr^^t^ \ ^t^i '« 

(^) ^1 fFf^ vr^iTc^ '« ^rr^r 

^ I '« fwf^ 

^Tc^n I fsf^ ^ fii^, 'rr^ftsT I fBffjj ^i:5r 

^BRfT^y I >6 ^9r f^firai ^tt'Sin- 

Tl I . 

^Tf5n^5ni »rft^#8r ign i 



?RllR 


^ I ^TT f^csr^c*! «rf^ Wl 
^ I p «n:9r '«^t»r c^ ?TnT^^ ^ 

vip® ^ cTf, ^ I c^ 

^*nr '!5t?r5^i ^c^'Q ntc^r. srt'Q <ttc^ i ^ 

Q 

^Tn c*rrf^^ ^ c»mri nf%*f^ to 


C®T« VS S— 


C^ *t}%5|#*l 

*lf%^ 

i 1 c^tsf nfir- 

i 1 

^ sn • 


^ 1 wc<^ sc«fir 

^ 1 ^?tc«6r 'Qc«f^ 'Sftssfi 

si1, 

1 


I 

'»1 'sr=^Tl^ 

« 1 <tf|^V^5T 1 

•rliRv^csnr TO*i ( ^tn. 

TOW f^f^l 

Ft’T «rff%) ^ 

5111 

^^ncni f^%i 1 


8 1 ^Te*t^ vg-j^^'sij (thermal 

8 1 v»T?r^j 1 

change) ^ 5lT« 


nTc?[ 1 


* 1 n^rfCsfsT '«TO^ cTO 

« 1 TO< 'Q 

=n 1 

'QW^T 'iiw sn 1 

• '«» \ cTO ^^’na 

^ 1 1 

^ 5n 1 



TO'i fkW9 TO I 

(^) irr^rr^f^ 






Sit I ( Exothermic ) >6 (Endother¬ 
mic ) ajfSpirl S <2rfaF^T^r ^ (evolve) 

«a^Rl5^n ^ I w (Tt^^) w.^ 

C^ ^T’t (absorb) ^ 

<2ffap?n i ^®ri (Ttsr^sf) ^8 

9fu^ cnffr® ^ 'Si^K ^ i 

S'!* I ( Element) ^q ( Compound ) S 

3fx^ ^ i w: (^) 

^«ft<if 2 4? 5rf^^ ^1 ^r®Tf«r^ 

15*ff^fn8 n?TC<' ^ TO 511 ^1 

M ^Vi\^ TO1 i 
I ^T^c^Tcwr^i^ ^il,=^ti5 nu^^i 

^'ciiT«ff^^ CTO \9^ 

511 I ^T^C^fCWSl ?[^C^ C^t5T« ^t^C5TCW51 TO1 

^ c^t5r« ^wt^ TO 5111 TO ^^c^fcw5t ’i?rc<^ 

• 

5TCW ^ ^1 ^351 n*rT< nfc^, ^^i i n’^ 

92f5 c^>fir^ ^t^rrc^'ii <^fs(i f^r^itc^ i ^^tciru tot ^rfiifB 

n*rr«f ^^’Sfi TO 5(11 

^^1 TO ‘ 

C^^fir^ ’HfTC'if?! Fsl^-STTf 1 «rr5t51^TC^ nf®^- 

« 

^C5r ^f^ir®5i c^, T^f&, w^, ^T®5 t >8 (5if^ )— 

®r ^^?*r 'n'®T^c^ 3Spfir^«i (phlogiston) to^ '^^i 

^11511 ^c^sr I f^fsT ^c^fsi ^ « TO a'fw^Ji Rtcw r 

cTOftc^ ^froi TO ^ nf^i to^i 

ipf%^5i^Tw TO’itc^ ^^^51 KtJ^ 'QTO^r c^ci 

<3Etfifnc^ ^11 nfii^T^’ 

^ I. 1770 1786 v£)^ cTO "SIWJ »t!C*f (Scheele), 

f«r^^ ( Priestley ), ( Cavendish ) '« lUtTOplTO 



.( Lavoisier ) c«tfw ^CifST ^C»r 

®T^pTc^^ ^•’^t^'Stir fe^r^r i f^fSr ^ k § fswi 

c^tT^T^ 

^f^i ?Tfw 

C?ST I ^ ^Wf c^. 

'*tt5 ^rf^ 

^C5T fifc^n I f®f^ 

fSsT >9 cnt^T^fi 

sr-^j ^^5T c^ ?rr^ *trF 

TO I TO»N 

cTO^Tf^ I^f5?n ’srm, 
^^ ?Tf^CST 'sjf^ 

I ^ TO^r®? 

cnt^^ -^Fc^sr 

®«^5r»T^^ ttfPCi ’‘TfC^ I C^ ^*TTTO5T 

0TT^^% Rr»^1 TO ^TTO ( fo“l aij^)» 

^TOTR^ TO C?i( fire-air ) l 

flj^n ’Tl^tc«rT 

'^tz*\K <2rw^ 

^C^s( I TOVS’^C^ TOsr -m 9(jt5f 

’^c^sT ^TO5 mz^ ^Ker i 

^TO TO m ^1\\ spf^sr^fif 

I 

I ’TfhTO "^^1 ’fC^ ^TC^ I 'Q^ 

mR c^, nt^sc^ir 'Q^sT "^^5 c5?t^TO TO.^ '«w5r 
TO \ f^ ^?r=T C^, TO:^ ^TT’I 'stTC^ I 

ca'*i^ ’TIM ncif ^TOi I t%f^ ^TO TO c?ir «rt%car«t t 
tfT^TOSf ^^5? ^^TO T\ »ntf ’^%CW5T 







^ I 3PfM>OT CTT51 srt^ \ CV(tH 

TT^vij^ cTfrf»i^ ’nrT<' 5ra 1 

fw T ^ ’?rr^f^*r t<>’vf5 ^jtn 

< ) '« 'srf^c^ ^1% "sjcsfj ^T^l% 

=<pf^c9R c?f^?T5r c? ^cwrr^ 

■« ^5rT%rc^ fsifw «2f^^ I 

W^T ^STJJ I «TjT5^f%llT?r C^ 3Pf^^ 

I ^ c^5( csitfir^ *w«f ^ni i ^ 

'sr’Tt^csT^ f«f^ ^zim I or^ 

’«rr9=T c^PT o(tf%T 5n[ I TsrrfS ^ k^t{ n?T< i 

^T95^ c^tsi i ^f%c«rc5rir ^ 

^ \ ^TT5^f>n(T^ ^C5T^ csilf^^ '®rf^^ ^zn^ i 
0?^ s c^ 

f^?r ^Tcsnr K^t^V (electric charge ) ?rtC^ 

c^rtPr^ n?T^ ^z^ i (wi^wr *rc^ ) i 

(^) <?itRt^ ^twt«fs ^9f c^ 7a 

\ 

>i-«j< ij^-^eff^fWf^ C^fSf^ ^ifK nt'9^1 ^ 

9twt^ ^1 (Tit^ ^z^? ^ csitf%^ *prfc’^?r ^ntc^ 

’nrr^^ i fm^ fel^i =iir i 

^f?ri 1 c^tf^ n?ic<^ 

’T^Tfu, ^f^z^ ^tzK =n, ^®T, '« 

^f?n I ^%9r ?^t^c5fcw5f'« 

’«rf%^^5f *rr«?n i wcsr?r, ^ «*i >r*t<' 

I aan« ^^T^csr f^^^^^ ^Uf «ac«r 5?1, 

^fRc»r ^r^rcefsr f¥« i 

’«[%?:W5f ^ ^arf^ ^«^9T5fc^ w:^ \ fsfsi 

^T^5T, ?^tofTiC«R >8 ^f%C^5T ’fT'Q^I I . W 

.5T?i f5l^ n?r<i n?T<^ ^nri 

oitfif^ *pric<i'««! ,ciitf%T i 







I n^^M5Tc?F ^?r I nlWi-5ic^ ^<-«f5r^ 

«rc^H Turf'S I *r?rtn ^fsfc^ ^a5f%^ ^ i i 

<T^Wi“JTc^ ^'sc-r c?^i i 'ii^ 

^1 '« ^f%c^c=r^ 

*\wt< I <« ^f%fc^^c^ ^r?r c^fi{ 

nt«n ^5r ^n i ^wt^ i 

*nrK 92/5 ntrTc«f?r f^fl^ >r^Rtc^ 

5ttJ^ I ^*5^ ir*tf5 c^>fir^ n*rTsf^^i, f^f^r^sr, 

c^rr^i, ^Tt^f^TifT^, c>TTf®?(T^i. ^rt^rcsTf^nrT^, ^T^c^cw^r, 

's c^fif^Wi:< ^^[Tc*rw 

'Q fjTfir^csT^r »N srf5i 75% i c^fii^ n«rfc«6r 
«r^f^c^ ^ *rte^i c^^i, c^Ttf^vt^ i 

'« ^w ^f^ICSfsi '« I T^m 

^zwf^ n?r^c^ xw nr«?n cwi, inni i (Sft^ 

*Tf5"ff5 c^>fir^ ’fifKc^ «r^1%c^ nf%^Tc«i tMi i ^ 

c^itfirsF I 

^fK^ c^, ^^tcffir ^tc9rT5=Ti, i »rT^^ 

OTt5r«l ( Organic Chemistry ) ?ic^ l ^T^®l 
«rr^^ i n?RT^f^®T^^i ^Tff%c^Tfn^T^ 

*nf5 n*rr<^ i 

^^t?r«l «lwK 'S s— 

cmf®^+C3FTf%Ji 

* 

w » » 

M ' » M “H 

^ tc^fcBfs^++nt»niFt^ 


«T^«l 

^1 

C^af 



«UTP|'» 

^Tf^TS 

^fir 

1%wni*l ^f%C5T Csftf^ ’rt'QTl ^ I ^i:TPFf& 
cif«iri c ^:— 

(i) 

^f%cwc5?iT ^ ^ I c^>fir^ ^» 

( ^5?t ) >6 csFlf^sr c9iTt%^ c^iT’i'brsr ^zm 
^f%aR ^ ^ ^ 'sif^- 

(ii) ^^ri ?r^ ^1%c5r ^^rl ^’Ta ira» 

^aTa ^’tta ^a^rfir (>rf^ 

'®f^t^c^ii ^srf%c^*r '^a* ^T^t 

Kt^^ ^nta ^ ^ i 

(iii) ( Cinnabar ) ^tata ( ‘STta^tf^ ) 'S 

‘W'f I >TT^^Ta ^f%cwcsnr 

v£i^?> nta^fc^ ^ ’TT'Qai ^Ta i 

8<=i I ^sii • ca1f%^ ’i?rf<ca^ c^ 'Q aT^f^T 

v^T5{aTft «ti:^ ^N ^ai ata; aai *rt^ (Metal), 
(Nonmetal) >8 fft^ap^ (Metalloid) l *rr^ '6 ^Vt^a acaj 
*iT«*faT aa I 

(i) s 

(as) fawi arija ^»r ^c^itcaa <2rl%a^a aa a^ 

sa^cas 'e aa^a caatai '•TOWl aai aif^apa— 

^atl^H> 'srw^ >9 ftaa a^r^'Q i 


at^c^Tcwa+csFtfaa 
at^c^fcwa++aT^ra^fa 
fafaaa+^faicaR 
^JtaJaf^Ta+fa^a+ 







(^) ( electro-positive ) \ 

( electro-negative ) l ^f®aR—^t^fCAR ^HTf^ 
^c«T'e I 

(5t) ^ ^ I '« ^tc’Hr 

I 5 rT^rt& I 

(^) ^ ^ I 

Tl ^nr^i ^ I ^jt%aF^i—«(T^ I c3jTf^^ ’«nfT^ 

• («) *rf^ (malleable ) 'Q 

'Q?F^ I f^f^ifi nr^i <ttc^ ^Tn I 

'5rjT53;f^f^^Tc^iii ^ ^ps^ '*1^ I 

I c^Ri f^&T^?(i ‘ii^ ^p5^^ c^ 

{thickness ) 0*000008 c^s fii; ^?{ | 0*00002 

c^: f^: ^ I '«rf^ ( Tangsten ) 12500 \5Tlf 

<2r»^ I 5^1 ;?[?(5(» .; 

^?r ( brittle j i ^sTf^ I C»rTl%^T^ 'Q 

''I^TPniT^ ^CWl I >6 

« 

I 

(^) ^ TCf I 

(5) ^ ^ I 

1 ^jf%aFsi—t^r^r^s?, c^?R 
^ ^ I 

(^) ^iW^rfiRs «t^ s 

(^) ^TTf%f%^ 

1 'sriTf^c^^ »Tctr ^ ®r^«! '« ^ 

I wc^r^ ^c*f ^jTf^ tot i 

—c’ltf^’ii «(T^ ^51^^ wc»r^ 3TW ^ 

I 1%^, f5^ 51^1% ^rf^ ^sratt^ 'satW^T 1 '>PTi:?i^ ^ 

eni«i . . ., 



*rrvr3i*i ' 


«rr3^ ^ srii 

TOT I V«rr^ ^ i 

cw ^ c^, ^ 'Q ^«cT^ 'STt*rr ’rr^^i ^?i 
^ I C5rt«i, '« "srt^^fsn^ '« ^«rr^ 

'®«l>rMlS ^ I (Metalloid) 

I 

8VI fkf^t ciitf%^ c*r«Ki i 


«i«rt^s 

(’Tfs 'e«R='^T^irr«rR^ 'em ) 

- 



*tt: «W 5 T ^t^ 


'«^=i 

Hydrogen 

H 

1 

Phosphorus 

P 

30*98 

( ^C^TC^sf) 



) 



Oxygen 

O 

16 

Bromine 

Br 

79*91 

( ) 



( C3[lf^^ ) 



Nitrogen 

N 

14 

Fluorine 

F 

19 

() 



( CJPtf^^T ) 



Sulphur 

S 

32 

Chlorine 

Cl 

86 * 4 ( 

( ^TfsT^T? ) 



( CWtf^^ ) 



Carbon 

c 

12 

Iodine 

I 

121 

(^1 ) 


() 






Kl^S 



Potassium (Kalium) K 39*1 

Zinc 

Zn 

> 

65*38 

(’i^Tf'nit^). 



(^ 1 ) 



to 

Sodium (Natrium) 

CO 

Iron (Ferrum) 

Fe 

65 85 

((prrf^^) 



(c^T^I) 









5it^ 

nt: ^€ 1 ^ 5rm 


nt:'e«R 

Calcium Ca 

40 Tin (Stannum) 

Sn 

118-7 


(fi^) 



Magnesium Mg 

24-32 Lead (Plambam) Pb 

207-22 

< ’rmtr^rf^ralTsi) 

( c^r^, 3?[>n ) 



Aluminium A1 

26 97 Copper (Cuprum) Cu 

63-54 

< ) 

( ) 



Mercury Hg 

200*6 Silver 


107-88 

(Hydrargyrum) 

(Argentum) 



( *ft?f? ) 

( ?Rni ) 







Arsenic As 

74*9 Antimony 

Sb 

121-76 


(Stibium) 



< ) 

(^Jt^fsf ) 




^rcn^l csrtsT I 


8> I f5f*3^ ( Mechanical mixture ) 

< Chemical compound ) • ^11 T( 

f^t^car fulfil <2f^T^ <ttc^ :— 

(^) ftar^^s ^ Tl 

f^cwcinr «*i '6 <jgr^i% c^r c^t^r '®rijnTr® nt’iTnff^ 

f^f*rai nTc?ii 'Q fer 

^rr^ c^ 5{t^ I '« =ntcSic^wr 

I ■siTfS c^f^ ’mt«f?r f^c*i I 

(^) «W«f % ^1 n»rr< 'e^c^nr 

^T>rt5rf^ fewOT ’®«i 

^*ft«f fc^ I a, c^>f»T^ n?K 

4:^f?PF ^^irt< ^ 5^11 ^f^ce?5( >9 n?t< 

w I 's ^f%cwcsr^ f^at«i i 

tTistc*i ^C9T cirlf^ *m< ^ i 



'e s 

W wc< «rc^^ ^wc5ta'®'i ^’Tt^Twa '««! 

^Tc^ I *r?Tc< ^*15 '««t 

s c^rT^Ta ^tc^i I c^w ^ 

( dilute ) ^TTf»TC5 I ^C? 

(CSa) ;5fhf^ I ^ 

5T1 ^ 'sriTf^ir® ar^Vf^ sn i c^fT^Ta '« * 

•snr*! 1 

^tft^ P) S *« C5TW^ ^i:9r (mortar) 

{ pestle ) f^1 ^f%ai f^T'S i (i) f^ W¥^ 

Trt« I ( magnifying ) c«l^ f?^1 C^Tt^ 'S ^C? ^Tqfc^^ 

’TT^tTnrfn cm '^n 1 f^ai 

^Tfffij ^ I (ii) f5Faji:«t^ I c^rT^T^a ^tai 

5^1 I (iii) ( test 

tube ) ’«nTf%^ l?tf%il1 y£i^ f^asl*! c^f%c^ 

c^rT^i^^ arft’fa? 1 ?^ v£i^-n ^TT»r ^ 1 ’fft’^Fi-sic^a 

tsT^sfir^ ^n^rt^l «(f?^ ’trf*! ^rnc^ ^f%in 1 ^t^c^tcw=r 

<tf|a I ^^cif nfN^5(i:^a 

I (iv) FTf^ 

to«i c^5T I 'ifhfi-sTST?:^ ^^nscn =rrf^i ?t'Q i arft^^ 

1 ^tc^l c^rto 3 rft^ =iif ’TiWi-^Ti:^ <Tf%^ 1 

^'«i api«tc^ alRn ?t«i 

I ntcai 1 ^T^rc^ 

-cm^tga nf^ai I 

cm --qta, f^c«t c^rf^T^ >8 ’®*i «tTc^ 1 c«t 1 ^ 

aw aa. >rr*tf^fa^ ^»cTTf%c® aa. ^taa^i ^- 

^im^licv ^ ;ti i ^ata ^aF atai aa 



Jfft^ I 

♦fft^nri (D) s 4 ^rr^ 5t^ >8 7 ^rnr c^rr^rr^^r '^trt ^Tf^i ^r^nsc^r 

I v£i^ f5i35«ic^ ’TfhFt5{c»r ?tcn t? ^ 

C^rt^ (FeS) I 

I 

(i) af^T ^ I ^K9I1| ciRtH I 

W¥t^ I 'q^5T?:t ^rsfi m i ciri ^ 

sTii csTt^ ^*rr« cif^^tiasni (n) tnr, c^R 

^‘TT^ ^ I (iii) 

C^cf I 5tf%^^'9l 

C^ar 

nT'Qlll m =rf I C^^rT’f ^T®!?Pt^C5^ 

jsrfhf^ ^ 

^1 I (jv) ^#^sFl-^^l:W ’Tr^»l1 
^Ttf^ ^^1 -Q*^ C^5T I nFl 

9fTt»T I 

an I <^fhpi-5rc^^ 
^ -r^Tf^i tfflr^ 9fjt»T 41^ 

^r?r® ^ • an, 

c®rf^ 'Q -Q«i i 

^ ^1 ^m*rTar®^ 

^fkf^^wstz^ ^rrc^ 

^fel^S ^ 'S ^niPF 

^1 c^R^ ^nff^ FeS-vii^ c^it^ ^ 

sfR ^1 ^ an I caiT^t^ >« Rat“fC^ ^fftw\- 

^z^ DtRiR c^fiTi ^Rnn *ff^’Fi-an:«R ^c^cn nf^ 

.<ni^ vij^^ 91^ aifiRl ^’fR I ^ a fyr ^ ^sRf 



8* ffear 



: lr> 

(?Ffin:sT w ^ sri i 

^^Wrp{ ^♦TfR I 

(^) fip!r«i >nr^ ^nT?t=(sfw?r ■siwi 

^ I f*i2sr *iwt4 <s(^c^ >f'5T? ^rf«rnr«r^ ^ ^c^ii 

5^1 ^1 ^ I *rirK ^ 

^Tn ^ ^1 sri ^ c»ttf^ 

I 

ffet^ s c«rf^ 's fir-rt^csr ’®T^ry*ij ^ sfl i 

^T»itirf%^5Tc?i fiifaf^ ^c®r ^^'sr i 

'e wm fiif^ ^*r ^ c^ 

f^r^«i ^ 1 

(^) ^1 (melting 

.point ) ^1 ( boiling point ) «trtC^ ^1 I 1k^% 

(«) fsisl nwfc*^ <rf^r® 

« 

<rTc^ I 

S CSft^l 'Q ’tW«F c^ C^=T '«WC5T^ '®r55’ftC^ ®rfC^ I 

100 ^«i 2 Tf«i 3ff^ f^Pnti FeSc^ 

c»rt^ 'Q 55*86 : 32 I ‘il^^l'e ^-sr- 

*11 I 

(^) Wi:«6r ^»TKh[*t^: f%f^ f^f%i '«cw 

^ I ♦prt'^C^ ’^'«WW5 ( HeterogeneoQB ) \ 

ortf^pF wi:<6r '«'®*i c^^ ^ i 

( Homogeneous ) 

^fet^s f*i«lc*t^ c^T*T c»tt^ -c^ 

^ w ^?TOT f^PTTC^n I FeS»<|ir 

erc^j^ ^«m[ 4 « «rT^ 7 c^rr^ '^rtcr i , 


<9 



: (1) 'Q ^f%c^ ^’ntni 

«mf5n5 n^rr^i «if5Ri ^d, n^rt^l 

f^n ^1 ^ftofus? ^<sii5f5r5 »r®rf^i 

'st^ ^f%cwsT f^T^c«i c^ ^ ^n I 

f^n^c«t ^f%c^ f%r?Ff^*i ^ i «fc»nr 

^ vii^ 'G ^t^c^Tc^OT ^ ’5’^^ I <smf^ wm 

^ I if^TG =n I 

(iv) cmf^T^ I csrrfl^ ^*3;? ^c<?r ’tTT^ I C»!Tf^N 

f^rsR*! ^ I c3Ftf?5( 9rrr^ i cmflnit^ ^ csFtfl^T 

^ <2f^ ^ I ^^1 7 ^ 1 ^3f| ^5IC^ 

m 

^Zlf I cntl%llt^ OFtKt^US CJTffGTf^ 23 '« CSFff?^ 35*6 

■«»ltC^ I 

- , ■> 

N c^ c^m 2r^*i (solution) f^ar ♦t«rt^ 
G 'G«i cTf^ TETt^ I Jim WT 
fpfR ^zm ’Tsjts? ^ I 5f%, ’n^i 

G c«fTf5c^ f^*i I an«i f^«i ^tc^G >fn^ i (^) ar^«i 

tsr^z:^ ^Tcn?r i “ ^ 

^ ^TTrsjtf^T'JT CsFtiJt^ Gfirt^T 

cntf^ I ('») nf?!^!®! 

arr^ arf^ ^itzw i n*rTc^ 

3rr^^ g ^tz^ i (a) 

apic«nf '^'hP G stsr^ *!rTc^ i 
j?^«nr ^ ^fs ^g ar^^i fi^ 

^■hf*i c^ 9ii^ ^ :;ri, ^*rf?rOT g*i 

<irfc^ I a?^*! »Ttc9r I f5^ G f^T^ 

^ I „ ^ 

I ftai ♦ivtc^fir <*l^t?r s *f?t<f 5?TsrffirftnRr ?««n: 

(^) *ffK G oitfsr^ nsTt^i Wt ^~“^f % i cG ’ s i s ^T ^c t i - 

cqrcsf^ f^ I f¥¥, GfTf^, firft, ftf^n irr^^ fiiii^ 





b-\9 


(9t) c^>fn^ 'e cirlf^^ ^ c^sm 1^®i i 

c^\fm 'Q c^ i W 'Q ^1^ j 

<ftl5*( alloy ): f5f^=^1+?^ I (®) 'e ; 

^>«rl ^C?T C^t^sT I (5) 5|Tt>r 'Q i ^1 fe) 'Q 

I’TI wi:^ I (^) 'e ^fiff; CO^ i (^) 

'e ^rrt^ •, ^<jrf,« thi i W ^Fft=r. '«’irt^. i 


^ (?itf^ ^It^ jj 
firat 


i I ,^nt'ri=T nKf*ftf^ I 

I ^’n?T3r«f%^ 

• '®c«nj I 
^ sri I 
■« I fsjiar«t 'Q 

^Tl% '9 f^«l I 

<5^ I 

t I f^«f^ C^-C^P{ 

nta I 

f^f^ ’rrnr, ^ 

^ i ftaim ftfl'i «ii 

pfSTsrt^ I 


^ I 'Q®| c^rtn ^Tf^l 

^T5 ^ I 

8 I Wc<?r 

7f^ ^1 ^ ^11 

>1^ 

1^ I 

-*» I dtPt^ 

C»ttf%^ I 
1 fkm 

'^tr ^ ’fpTSftT ^rtt^ I 



( Sjrmbol), ( Formula ), 

( Equation ) C^Tt^Bfl^ ( Valency )♦ 

s '6 fwfini fkc^ i 

's >Rr«n5N ^ c^, c^9r'« <2ffen 

iJtTi ^ I 'Q 

«rf59r 

<5^ =u-: (X ? ^ VJKX; 

: Si^ . ^ fflRI WT 

f53f-«Fl5wi •frK «nrpt 

«f^^ST ^niJT » 

<iirfr<V ♦nnrf^l. ^«fi 

n?T^<6r csiVf^ 

TOI=T, 



00 - G© 

^ WtCRtl^ 


8151^ tfeU 

^ i2r«rra?li:^ «nFtm?[ '2r®fT«ft'« ^wsi ^ 1 

f^iBit^t ^ «r*rr3ft ^rir i 

fsRHfir ^ I 

oitOTl ;rlm er^JT^I H ^ Hydrogen ) 

vil^ C^U3i <2rvK '« ^lS5Tf^ 

^fin (^^Cl >8 Ca ^ff?n r^fSFCil Chlorine ^ Caldum ) 
c#:»l^ Latin cwm 'Sm ^ ^ ( W Na qtn 

♦ at ft^iref^ ^K»Pftii ^^?pitnr ciw *tl^^ wtaif^rtt *Ri^ 

liprrhr ??f5nr!ir W9 at f5mref»ra wtr^rtwl ^ ^ i 



Katrium ^ Sodiam > Cjfrc^RT ^ I 

Symbol I 

f&ia5?f s W csiksr^ stT^i «r^H i («r) 

^?ri TO I (^) ^^1 'Qw^i ’tt^f^r®tfw 

'ewJT -sr^^r i c ^fror '« 12 

®N TT?r^cs??r '€^—^ I 

(^) (c^W ^1 c^9t c^-c^T5i n^rfc<«f!r ^< 1 :^ 

<2r^H ^1 TO I) cJitfif^ 'Q c^'tf^ "5(1, ’RTsrt^^ 

^ I f%f^ 3T'C^^ 5fTO ^1 ^ I 

C«hc5Rl'c«^ (psik«r?i c^cur 

^TOc?f v£i^^ c^'k^T^ TOT1 

?r<?n Hg TOrc^i ^^ctotn i 

^<35 Tf{M^ ^^'Q H+H, 2H, H2, »ii|^9f 

ferf^C^ 5(1 I 2H f%f^CoT I 2 H 2 

SCu-f%i[f5 "5(^1 

(?ltc^ S ^KtWVS 

TO TO ^ TO^tl.-’l’TO TO f?C^ ?tC5 TO « HgO 

^firc^r ^f%c«f5( 'Q ^1 

W^ I ^TO'« 2HO, HHO or H^O 

RRc^ 5(1 1 TO ^tf^C^, TORc^ »!t^C5( 

TOJI TO%^ fk5 TOT^t^? TOJI RRc^ I 
TO^!l? Atomicity to I 

'^ra^r ^Xt^vsu^ 1??*^ ( Formula ) TO I 

^’^RnRTO irrfitfe TOf s W ^ c^TO 5?Tn «t^H to i' 

<nt) >£1^ TOfC^-J ^ ^ TO^fa^ ^vTOI erTOT I (^) ^ 
(molecular ) ^©W5T ‘«r?Ft*f TO I (^) ’ITTCTO C^TO TO- 
^TO*! '« Fir*r 22*4 fii^ 1 (^') 

'QTO^ ^<T TO’s(t«rf^ 'QTOHI ^TO5 «nFTR^ TO > 

2 H 2 O ^fro TOm ^ C^—W WCTO ^ m) TORI 





^f%c«fr5nr 

'^rtC^ I (^) ^SRT ’»lT«ff^^ '6^51=2+16 = 18 I 

'Q ’fTin *rf^ 'e 

^ : ^r^*! Tl cTtf^Tf^ OFf^r^ = vii^fi» Na-^t^^rfa, + 

Cl-*f^»l^ = NaCl ; = CuO ; HgO | 

'®ril3I ( electro¬ 

negative ) c^5T ^31, ^iti ^utc^TfJnii NHj I ’«i«rT^ mnj 

^ ^1 cOg i 

^y <bo I 2 cTfsi >!*s^fB^ 

^ v9^^ ^1 n*rt< ^flin w< ^zn i 

>Tft^«i ^T^i sr^Tf^ ^ I '®r<t^ >rfl’Fi[‘i 
I <2nFT*r ^ :— 

W ffe 'S >rf^C^T felT%^ 'Q 

<fim*r ^ I ni^T^^jTfisrsTc^ ’«rTf%c^ «Trr?r =n, 

'Q ^^?5i:*i, *r?f'»it‘a?ic<i =n[ i c^ 

‘iiT ^T^Tc^nr ^1 i W 

ttWIC^T = f5^ fsrf^l f^T%r «t*rTt<? ( raactant) 

'« ^=if^ ^lWTC«^?r (prodtiets ) firf^^ I (^) 

t^s¥r%®T Wc<i( 1%^i ^^srT'Q + 

c^N I (^) ^ <2rf^ 

( reversible ) ^ n?t«^ 1w?lt%9f 

= fk^ ^ f*n:^ i («) *= 

f5c^?f ^sif ^c?j I (5) + f5c^ ‘f^f 

+ 1%c^ I (5) ^zn^ rsi^T'si 

^TT^fk^ Wc^f?! ®?r = ’fwtc’^ 

^n I ^?T?. ^-v^Ti =^ ®T?iT»rc^^ c^i^ 

ffet® ? c^iTfkrf^ C^®1 'Q 

I ?w?f5r^ <£rw 

^^s-rr- 







2Na +2HaO = 2NaOH + 

2x28-f2x(24-l6) = 2(23+16H-l) + 2xl 
vife ^asrfu^l wTfilC® nTf% S—(^) Na, H « O 

^f?ii orrwtsi, i W 

C^ITf^T^ ( Na ) ( HgO ) 1^?f1 ^c?r 

( NaOH ) '8 ( Hg ) I (M) 

c>rTf«?it^ wc5T?j '®rl c>itMt^- 

^ i (^) 46 ) 

c»!Tf®^ 'Q 36 fap^ ^fl^i so (>srN > 

cntf^m >8 2 ©r^ (stm ) 22*4 f^'$T?i (=Tf*(T^®i 

5T51 'S Pfcn ) fTtc^rc^^l I 

CXT& '8WiT = 82 srf3C = ®Rf?C'^^ C^T5 I 

cnTf®?lT'ST, -Q ^TtC^tCWC^l^ I 

<ts ^ ( Limitation ) • 

■ wTsn ^ii • W 

(^Tn, (^) 'Sjfap^it^ ^ ^ 5tn)» 

(^) <8 (SI) WC^il ^ ^ ^^1 I 

(t(t I I ) C^src^ 

^ ^rg«i vrrf%c^ nra ^ri 1 

C^^t?( (Na, C, Hg ) uq^f5 

I ^Tft^®l Mg + 0 = Mg0—^t^«| 

^?n ^'\ 1 t^Tc^ ^rfi ^?r 1 

^f%rc^^ ^tf5 n^^lT^«*rfC^ I 2Mg + 02 = 2Mg0 

^» Mga ^1 1%R^1 2Mg \ 

Fe+HgO^FegO^ + Ha-vH^ 3Fe+4H20 = Fe 304 + 

4 H 2 I 

• <t(t^ I s csdf%^ ^N^ri 92 

^^c^c-sr n*rK ^ n?i^l ^^i:^r^f5 





lil^^e 5ITf%3FiT ^ ^ I T|TC^ 

c?Ni c^, ^ ’mrtl, 

^f%:wcaRr '^zw ^ ^9nr ^ ^nri ^ -sW. ^- 
c^rcwsf f% ^ wth, 

«n:^PF 53 ^ ^ ?n 

<r^ =n ? 

C?rr^ Oft^T ^gr ^ -^z^ 

^f^’rnnr« cn c^m c^ ^ 

sn I '^z^i '5[t'5F^'i sri ’irTf^ciT csit^r^f^ 9 ^ sn 1 

ciq^sr. m\ 'Q ot^r, 

^art^^l C^ I ^t?n 9t^ I 

csftc^r? c^c^r^ ^^if5 <i^’srt^ii ^ 

’I'n^TQ I 

^y (t'h I (TTt^PFSl ( Valency ) t^c-sit^l^sfil? 'SiZKf 

TfV^ 5T^ 1 c^ I c^u 

c^T^ csfrc^^ 

^ I CWt^ ^Vfg n9'siT‘35 cn ^’s^JT^ 

C^ (?It«fr5l 1 ) C?^1 fst^tci C^. 

C^ C^9f ( hydrazoic 'srjtfJi^, NgH ) 

?r?tc^ vii^ "srar c'^iti:^^ 

^ ^c^Tc^sni ^ ’sp'sj^ cm \ 

C^«F^ ^Ttc^WOT ^ <2W«I (standard) 

C^tWT^ ^1^1 '. ^T$C^fCWC5(^ C^J^1 = ll C^ 

c^rm ^ c^ c^rtc^nr ^ i^m 

^Ffg^ ‘^wtc^ C^tsPFSl ^z^ I ^ftc^c^csT^r 
«rar C^m ‘il^Olt^ ( monovalent ) C|iksT^ ( CSFtta ) 

Tf[tm Tt^i W c^u ^«rt^ w ^ tipp 

♦RRTt^w (PT^ f^i ’it^n ^ 1 





2 c^Tfsi^r, 

^(^TfaFTSflf 1 %^ 'Q 5iii ■^'>rt^ ^ 

HBr, HgO, NH 3 , CH 4 c^?r n?K TO I C5Tf^?T, 

^rrtctrcwsT ^ toto^t ^^irtaFcx 1, 2, 3,41 

•i^’lT^I^Na, Ca, A1 ^«IT 3 ?C^ 

n^rn, ’Ffiriii NaCi. CaCig, AICI 3 c^9r 

^FC^ I Na, Ca, Al-^ij^ CTf^T^I 1, 2, 3 I 

f^l sri c^ 

c^'tc^^ wT^n vfi-sR csftc^T^ c^T^r$i fst<ii ?Fliir^ 

^ I ciFtHR^ = 1 v4)^i cjFTf^c*i?r ^"Sf 

*nffc«^?i c^T^i WR 1 ^ I 

C’ElTWJ^I ^1 — f%^ ( hyphens, bonds, links or hands ) 
f^f1 C^Tfsi=T, ^f%CW=Tf '9 'TO^^l 

c(^, 1%;;? ^ ^t%f5 I 

war vfljqrfS ^ ^c’f ^ ^m^ 5T^ 1 

wcw 'w^cwcsi'g war ^fwcw^r ^'t^’gTcwwa 

^Tcw ^ I wTTorTfsraTc^ ^rT^ctttwsr 
?t^t 54 ?{cw 5 T na^T^a 55^'^ 1 ^Ta^ar 

*ra^t^ f^T^ wf%icw^T ^ I 


H- , -O- . -N- . -C- 


H-O-H , H-N-H , 0 = C=;0 

I 

H 

wn '*ijltiiiPnii TO^ wi^wt^ 
8*!T^ ftai 


<t ^» cwtwj^ cwto^RT ftwt 2 wc<a c^wa 1 

8 c^rsi <«rffwc^ ^rfrij 1 c»i^war c^itwcw »iiTOT^ 





( monoTalent ^ monad ), ( divalent diad ) 

’TO ^ I ( Compound Kadioal) C^WT^I I 

few n*rfc*^w 'Q cwT^’si cw^wi > 

fe^. «nf 1% <iwTc<5 wjs' 

5it^ I l ^WTWl I 

: H, Cl, F, Br, I, Na, K, Hg ( ous ), Cu ( ous ), 
Ag ; fewT^ c^t^r S o, Ca. Zn, Mg, Cu (ic ), Fe ( oub ), Pb 
( OUB ) 5 f^cwT^ C'sfrsf (triad ) : N, P, Al, Fe ( ic ) ; 

(Tetrad) : C, Sn (ic ) I 

f % (i) : H - + Cl - = HCl ; 

K-+C1-=KC1; Cu= + =0 = CuO ; 

(iii) vfi^CWT#t+feWT^ : 2H- +=0 = H30i Mg==+2C1 

--MgCl^ 

(ii) : A1=+3C1--=AlCl3 

(iv) + : A1=+N=«A1N. 

(v) fewT^l+fewT^: 2N=+30= =N 203 

(vi) cwt^ wmi 9[^si: K-+(OH)-=K(OH). 
H-H-NQ 3 -:=HN 03 5 2H-+(SOi)==H3SO^. 

cwTwj^i ‘<rTc^, 

*ous’ >6 CWt^rj^fW 'ic’ WCW, (2) CWtc^T 

’tW'sitlW ^t-sisjstcw m'® ’fWWTlW WT»lTwf^T 

fewTw ^N»r >sf^«i ^c? I villwi’f 

(Compound Radical) ^**11 (NH^^) Cl, (NH jNOg, (NH 4 ) 2 S 04 

—oq^ NH^ I 

fwfe cwmj^l ^TC^i m (NO 3 ), (OH) 

•, ( SO 4 ), ( CO 3 ) V 

^^ICWW wmi ^Xi NaNOg, NaOH, Na^SO^. Na^COg. 

CW I <2l«f# (i) A '« B ci\^ ^ ^1 AB 

A-iiiw cwTwj^tw cTqf^ cwtwr^ 

I HgO-c^ oiwsfS o-nw^t^w cwtwi’^i ^'s 2H 



orr^ ^ i MgO Mg >6 o crr^j^i ^firu 
yfW Mg « o I 

(ii) A-v£|^ 5ftc? B ^iiii c^rf^T^ A-4^ CTT^^I 

CWl NH 3 , CaClg, AI 3 O ,. HgSO^. NHjT:^ N-v£iir 

f% 5 T, H-oq?f 5ftt?l C^^l I Ca-vfiir C^J^I ^^1 Cl-vij^ 

P^%11 ( Chemical Action ) 

(t\^ I ^siTl S f^lf^ 9|^5f 

511 9^vr\^ ^^9^ 

?rW5if^ f^ji^ri ^z^ \ '^z^ ab 

C '« D c^tc^T^ ^t^l CD ’lifTc^?! ^TC’T 

<t?tsf—AD 'Q BC I 

f^1 ^Z^ I A^?r ^1 (chemi¬ 
cal afEinity) B-vH^ C5C^ D-vil^ C5t% 

m ^^51 I C-sitc®!^ 

^ .* 

I f^?rt^ s (^) ^1 ^'«Ft«. 

( Synthesis or Direct Union ) : ^< 1 ^ f ^1 cs^tf®!^ ^1 
^nT^c^^^ 51T^T^ ^^.c^iTc-n 

( Mercury, 2Hg ) + (Og) = ( Mercuric ) 

(2HgO) ; (CaO) - 1 - (H 20 )= 5 pf 9 T^—Slaked 

lime Ca (OH)j^ I 

^ * 

W) ft'»tRW5 ( Double Decomposition ) ^i ( Mutual 

Exchange or Metathesis ) : 1%^Ti[ ^'1T?Tc=l'§[ 

I cmrt® ( HgCig )H-®r5fr>TiiTsi 'sfTcuwt^ 

( 2 KI) = ®r^tf5!\[T^r C3Fm^ ( 2 KCl)-i-irt^f=iF^f%^ (Hgig) i 

(^) ( Displacement ), (Beplacement or 

Substitution ) 2 'il^FfS 



srr«fTf^^ ?pmR 


Tf5? (Zn)+3lt^fip^^ 

^jTf^T® lH3SOJ = f%^ (ZnSOj+^rf^r^t^ (Ha) I 

(^) ftc?r^*l l%CTt«r5| \ Direct Decomposition or 
Analysis ) : fajf^n ^1 C^tfsT?? ^*n?fC5T 

fkf^t ^ I (2HgO) = Tipsf^tf% (2Hg) + ^f^C^ 

(Og) I (CaC03) = ^^ (CaO) + 5Fm;i-^t^^^® (COg) I 

(«) ( Rearrangement of atoms ) S 

f^?rT^ c^ar ’nrrc*^^ ^n^Tn=i 

NH4(CN0) = COCNHs)^ 

^TtCaiTfsi^T^ >rr^nai^ (Cynate) (Urea) 

(^) ^ca(^ Tf\m ^ 

^ WC^, w CSFmt^?! Ala Cl 6 I 

'S»» I ^rWirf^^ fern ( Factors indncing 

and regulating chemical reaction ) ; (^) ( Contact ) : 

c^T=[ c^T=T Tl 

f^1 I 'Q '=rTC^T^ f^-rttcsT^ fwv 

?iTf^c®i c^m f^l ^ ^11 W 2 ‘ii’FfS ^*rf«fc^ cwm 

^f?C5T f^?I1 i c^Tl%ijT'sj 

( NaHC 03 ) 'e ( Tartaric ) 'sfjTfjK^ <£|W 

^ ^ ^f^c^r-Q f^T%^ ^Ti c^Tf^nT^ wc^r 

Tl%^ f^i I (5t) 

2 f^rfc^ ^rsi i >T^ f%5rl 'sicn 

f^t^ ^11 'e 

f^5i ^ I fsp^c«i ^ I (^) ^tc»rl s 

'« C3FTf^C5f^ f^«rc^ ^Tc^T^ <ffjc^ I 

iiTt^c^r c^fTsi ^ ^n i ^c^fsrrf^c^ ^*fTir «(^«i ^Tc^rm 

^ 1 («) 2 ^^1 >r^C5t^*l ^ RC9r^®l >5^1 ^ I 

^fTl ’ff^ 9r<j«i c>TTf^Tc^ « OFff^cJT f^fii^ 





^ (^) ^s «r^Fn;n 

^»!i ^ ^ I (5) ^ y r ^rf ^CHc^ 

( mercarj fulminate ) ^jTf^%iT ?tTT^ 

'« i 

I ( Catalysia ) : c^fjf 

n*ftc«f?r ’fT’iTw ^'sn Ts’Mc’f 

faFThr '2Wc^ '« c»ri^ i 

* • 

^ I ( Catalyst) ^c^r I 

<2f^r^ : {W) ITiffir^ ( Positive) 

^ I n^f^niTT^ c^Ffc^ir (KCIO3) >fc^ uq^| 

(MnOg ) f^cHt^c^r ^t%c^if-2r^^ 

I ^tc^tcwsr '6 ^’^•cjFTf^ c^T^r fSpirl ^ ^n, 

^t^c^fcjFtfl^ ^rf»rs 
I (^) ’^ll^ltV^ ( Negative) f^tC^ 

^T«fi c»r?r 1 (^r) ‘irii? (Auto) : c^t^r 

f^?rf?r *r«fK 'ij^ 

t%^T?r 'STSJ^C^ ^CiTi CSFtC^C^^ C^STtC^ 

(crystal) :^C«f ( bisulphite ) fst-rf^C^ 

C3FTf^^ ^Hf^TS I CSFtf?^ ^tW 

^rm ^T^f^Tf% >rt^c^pc^ *ff^n^ \ 

> ^yife c si^ ^ ( Theory ) : (^) 

^•s*n4 ( Contact action ) ^ ^iiU C^U ^ SH ; 

5*^ > (^) 5fiT^t^ >r*I1| (unstable ) 

^ cm i- 

'antf^c^ «f^c^ sfT^fc^sr i 

^Tt%^ll >PMC^ 'srtc^^T^ ^1 I 

f^?r »rr?tc^ !5 ^t 1 

'Q fsia(«nr^ ^tj trTfSsTN *rf^ 





ap® >rf«npT^ 

^ I ^T^c^Tcw^r f^nc^ 

f^p5tc«fir f*r?n vw 550* c^-«ii ^ ^f%aR 

^'® I fijRt^ awl % W ^ 

^ c«rTf^ I (^) ’nrfc^^ ’TfRlc^m ^nr^ 

I (^) fenr ^Tc^r 'Q *fc? n»rMir '«W5 t «rfc^ i 
.<^) ^Oi ^tc^ r (®) fet^sT 

^tc<% ^'« ^*rtc<ir *t^r ^ i 

[ ^rsF*i : (>) 'BT^ ^[^rt^rnr w9 rrpr cBk^*ri w? 

«»^. 3Frr?r tTc^ •rf^*!^ ^firirl c*r«rr:sri ^rnitapn (4) n*rrc^ <pf 

c3Ftf^^ ^*f '9f&'f%f Tt*rli *1^*!? 

^ of^rtr^ i ('») cr c^ 's Tr*rt^^ 1m^ 

c*rr’r c^it'Qt^ ^’sr wl »r9‘^? i (s) ^jrfnr^rir «t»ft% 'S f%fg ^^rnr w c3i\t»T^ 

*f¥fr«f?r ^n^'TNr »ffir^=T >« c»i'if^'^ *t«flr«lir '®rtf%«t» 3fi»«r^ ^ i 

(«) •mrf? 'Q f3raf*r?r nfi’^ Tr«i jFfpr cf^rti^n f^c*t^ '£n:?rr«R i 

« 

«rr^ '9 ^•rt^ ^rr^Ni ytr’r c»f5rtr5ri fitrstBR i sFtw 

or^tcsrl «tnrt^ i (*) c^ ^ Pf ^ ^itr^r of*»rlT:5ri 

«nnRtsR 1 (^) c^iterrstiT «rr?*rrf ^f?P5fri's c»r^ fsri^r i 

rr^fk’t^ c5T«*rt^ «£fr5T’j ^ i wt^a^i «£tin^ 

^>?R«l ^ TO f5R C^tFH^ir ast^ sftfTOT ^ >w^ I ] • 


<2Wt^ 


L How can you identify different substances by ph 3 rsical properties ? 

■osW «pf TO 1 ftf%!r fV «r^tr^ ORi ? 

2. ^What are the general principles for the determination of physical 

and chemical * properties ? CoV® '9 <rf »It<rhr*l 

-5^1% f¥ f5f ? « 

3. What is meant by a chemical equation ? What are its limitations ? 
Explain, the full meaning of: Mg+H,S 04 «-MgS 04 + H, ? 

^rfror fF ^? tFtF fV? ^nrWns >nltTO*tir >i"*3<^<fV? 

Jdg+H,S 04 -MgS 0 , 4 +H,. (C. U. 1939: Punj. U. 1939 ) 





4 . Give a short account of what you know about valency 7 C’Tt'^fJ'Sl 

3r^4f fV f^1 ^\ ( <?. U. *37 ) 

5. State aH that is implied by the chemical equation; 2H,+Oa** 

2H,0 ; —MV5r?r*l ^ ^ CTWTT ^5lTl i 

' ( J. Camb. 1924 ; C. U. 1930 ; Nag. 1932 ) 

6. What do you understand by the valency of elements ? How is it 
measured V Arrange according to valency:—C, N, Cl, Ca, Hg. 

CTi^ ? <2J4tr4 art'll 151 1) cartw^ ^T^prtnr arrwts 

—C. N. Cl. Ca. Hg. ( C. U. 1916 ; Mad. U. 1931 ) 

7. Describe the different modes of chemical reactions. 

8. ^ Define physical and chemical changes. Illustrate these changes with 

exa nples. CS^V® '9 TtaHirf«raF *rtir^sr inrst ? fejrm*! ^9 I 

9. What changes occur when (i) water is boiled, (ii) coal burns, 

(iii) iron is rusted, (iv) water is mixed with lime, (v) rice is boiled, 
{vi) sugar is charred, (vii) platinum wire is heated. Explain the 
reasons. W (0 (li) Wfl C'ltrif, (iii) CSTWf 

«rcir. (iv) cw^ m (v) isi^ (vi) fsl^ c’tt^ 

Tf, (vii) JrtlSsTt;^ ^ ^ I ’^Tt^rjl 1 

10. What changes do occur due to sublimation, crystallisation and 

•destructive destination T fV 

11. Why is Lavoisier called the founder of modern chemistry ? 

^^[prT ^Jrrsr*f?r 'Srf^nsi ^ ^ ? 

12. Define element, compoiind and mixture. Give three examples in 

each case. ■'1^, '8 ^ \ f^i 

^ I 

13. Classify the following substances into element, compound and 

mixture and state the reasons : Air, water, sugar, milk, smoke, soda water, 
coal, wood charcoal, brass, salt, diamond, fog, lime, iodine, rust, steel, 
sea-water. ar^fi^r^ 'S ftaf Ca9%f^3t»l I 

w»r. fpf^, cftid. CTt®l TiPTi, ftin. 

14. Why a solution is called a mixture though it has many properties 

of a compound 7 faraM ^ ^ 'S'l 

'iTtCF 7 





15. Define. metal and nan-metal and compare their properties. 
Mercury, graphite, bromine, antimony—^e these elements metals or non- 

metaia ^ *rhr»f. 

cag3R, «jt^ sri ? 

16. Define an atom and a molecule. State their characteristics. 

*t^X >Q »r^wl ^ I ^ i 

17. Deiine .and illustrate elementary and compound molecule. 

'e oiVf^ I 

18. Write down the stable molecular formula formed by the following i 
H+O ; N + O ; Mg+Cl * Ca+CO, ; Al+SO* ; C+O ; S + O ; Na+NO, ; 
Al + OH ; Fc+O ; C+N ; Cu+Cl. 

fsTiifwfst'® :—H+o; 

N + O ; Mg+Cl { Ca + CO, | AI + SO 4 1 C + O J S + O ; Na + NO, ; 
Al + OH ; F+O t C+N ; Cu+CI. 

19. Write down the formula of the following compounds : Hydrochloric 
acid, nitric acid, magnesium hydroxide, ammonium chloride, magnesium 
carbonate, zinc sulphate, aluminium oxide. 

^ 

RrrPrff. a(ii’twftst»i RTrrJTtfSr^i’m cjfUrf^, arr t^f ig rf^ yR 

’sot^fsifsnrR Risrf^ i 

20 . Deduce the valency of the element and radicals of the following 
from their molecular formula : AgCl, CuCl,, CuCl, AlCl,, SO,, H,S, 
P,0„ NH„ CaCO,. 

21. Complete the equations. H,+0s--”H,0, Ca+O,—•••fCaO; 

C+O, 2Na+•*'**NaOH. HCl + NaOH“'••- + •••. Cu+Cl, •»...Zn + 

H.SO., - ... CuO + H, - ... C+H,0 = ... A1 + C1,-...AIC1,. Fe+ 
Cl,-... AgNO, + HCl-... Zn+HCl-...H,+ZnCl,. 



^^rrrv 


I Course Content : Study of Air. 

(a) Air is not an element: it contains oxygen and nitrogen. 

(b) Proportion ( by volume ) of these gases in air, 

D—(i) Increase in weight during the burning of magnesium in air. 

(ii) Experiment with burning phosphorus in air inside a bell jar. 

(iii) Chart of Lavoisier’s bell-jar experiment. 

(c) Air is a mixture of oxygen and nitrogen. Other gases present ^n 
the atmosphere. Only the names of these gases are required. ] 

Air ) 

I (Constituents ol air) % 

700-S00 

.^511 I ^nrftc® c^TiT ’ftii Sfi I >1^31 

I •S1C5T 1 

c^, i 

• 

I (Scheele), 

(Priestley) ^Q ( Lavoisier ) '6 ^T^C>1 

I CTf, 

I i 

^ ’srr^^tc^ i 

( Oxygen ) | '« Hi 1 

HTI I HTH irt^tC^Si (Nitrogen) I 

Ht'n, 

9tJTH (fHTlH» CWHH > 

1 ^TH f<C*rc? 

Hi I ’ItH-'^f^T-CSCH ^"51 \ 





^ 'sf^pc^r ^gr 

I r»r?f2f^5r ^l%^«n, 

srftf?,'^ <2rff^ »«iTc^ I *(rc?i? 'Qc^^ 

<«rTc^ 1 c^T^T^fS 100 'fif;^ 21 '©t^ >q 

JTt^cjTc^ «rT^ 78 «rTc^ 1 nf^w i(^ 1 

vil^car 1%ST ©Tm« ^"si I 

'5>8 I f^^?r 'S ( Detection of 

constituents of air and their utilities s 

(^) ^%c«ri«'««<t^c|tcsrii % "5(1%^ s 

^ I ^*(11:^ 

’fT%5r 'srn^fS 1 'Sff^c^^r 

f5?T <£r^r© 

^ ^ I ^^iit“s ^1 <tfcar^ 

^f%rc^c5T^ ^fk’^ ^ nixTSf 

5Tt^^Tc^=T ’ff^ I TizHi ?Tf% '2fr^*r 

I 

v<j^ >PF9f nfKi ^c? c^r^Tii I 

s 'srf^c^^r '2rt% 'Q ^f%c*r^ ’fc**? 

I ‘^t^5f^«fil :f]T^ eft% m-^-^ f?5rl, ^f%? f^-? f^i 

CtfC^ ^ I ^f%lCWST 

^Tf^fTC^T^ l%5n ^ 

^r?i I cwz^ ^^^1 

CWT^T^ I 'Q C?C^^ ^Tf^ 

^Tc»T I c>r^efgr w®tc^ ^r?f 1 ^f%ic^5f 

ar^g I c’tT^tcsT'*, ^11% '^f®rtc=Ti ^f%c^5T 

^Ji 5(1 \ ^ra:^c5r?r ^l%^tc«i ^rf^cttc’^JT 

«rt^Tg ?^5T ^"^9 ^1 ^t^cttcw^T 

^\ <*rff^3T ^ni 5 ^ 1 5ff^c^rcw5( 

s^t^cttcwar-^f5’® ^ ^ws ^ I 






Utf^l ^f'Q I ^^T?l Ift^ I ’fa STT^^T^ 

I ?rfc>a ’ftc^^ 

^TC5^ ’«f^T:g''(anhydrous) ^TfSTf^f^t^ CSPt?lt^^ ^t^i:;^ 
^tf^1 f^C^T C*fW 'il^N ' 

5*f, «r^f% W®rT*f^ 

^^?f1 Tfic^ f^fnc^a I ^sft'?! 

'Q ’If^^ I 'ij^ ?!?f f?5|1 fif^TR^ ^^1 ’TT^^ 

"^1 5a ’ff^^ ^ I ’^^^Tc’f f^f^1 

I # 5fi ^tz^ <5f^ftic^ ^ wmi^^ ^1 I 

(^) S S (a) ^^ta gsf 

wcs(T^rf^ i>f®f I ® ^^z^ *t«T?ii:n 


?f« I ^na?! ’fHi^a ^'’Tf%^i I 

^®TC^ gC5T5 (Lime Water) I 

Ca(OH)2 I vii^ ^5TC^ 

(C) ^^/g ’tff’Fi-5Ti:^ ^'91 ’rfl’*Pl-^c®!ir 

^fgsTc^ ^tfg 

f|2r I f^z:s^ -ai^fJ f?5l ^il^fg ?[^ 9 
^^fg c^tg ( A N8 B ) 

<t^f6 I A f^i 

^?T^c5r af^c?i aT^Tcg ^ i 

^Tl5^T?f^=T 

WC515 

(CaCOg) -sr^^ 
^51?:^ at^Ttcg wm I 



8sar^ fpat—Tf^ Thr^ar 
^CM?r er^C^ 
c^trg ■=fr^ 1 


Ca(OH )2 + COg = CaCOg + H 2 O. . 
% «rT% 9 ^f%»r "^15^5? 

.^m ^a l ^T^t5 ^f®? CSFtC^tfesT^ ^ft^rfc^ 

• 5 ^ 1 :^ 5r5«i ^f5?ii ^T5T^ <a5 ^a i 






^ o e 

(^) s TOT 

^£iW ^ S^TT^^Tl I ^c:?^ C^STtC? ^ I 

’srrn-'^Ftw ^T?i^ 

^ I v£i^ «tTO i 

irt^ T[^ 

C^C?ltf^=T C^lTltt^, c^t^ 

( coal ) 5rjt3T «2f^f^ TTiT^^ 

«T%c^t5ni ^ ^rsr^iJiT 

I vll^ 

^T?l I 

(’t) 2f^?isr 

^rsic^c^ ^«T^ ^ff% ^tRki ^tiT^- 

‘'^Tc??i ^:*<j •^c^’*r I ^f^rTO ^Tt% 

gC51^ UTf^^l siTf^Tl ?!-« 1 C’^ftsTtC^ I ^ft’SFl 

«1^®I C^, I 

'«¥C5T 

I I 

>tT7Tc^t 

( Chlorophyll ) TO1 4^«l 

v£i^?. ^r%cw=i iTf^m m i 

^tt^l % Tf%<» 

w^r i?mi wcsT^i tot ^t- 

’tJfn ^^T'Q ! ^''Tf%1T ’sptCvlsT 

^t’Ti »rr« I 

^f^Kl I cutc^ I Tfro 

y[^ TSf^'-r fk^%t \ 

I fsTO ^<*r^ ’^t^i 



11 + 

f53j—^r1%- 
c«r^ ^Tf^f if^ 



«*H^ f&ar—tV+fpi^ Tii^y 







’tf^^t®! 

^f%:WC5T<T "STStC^ I 

^^?r wc«T ^ j 

'hd I NS il-felt- 

c^?r 

( Proportion by volume of oxygen 
and nitrogen in air) % 

nf5^i®i I nfl’sft- 

^1% I 

W siJt^C5lPl?ltC«l? ( Bur¬ 
ning of magnesium ) t (D) % 


Villen sn 


r^u 





4^5?^ r53i— 

m^rl f^l^l ^ I 


^^'SF'l 5?1 C'^ra '6WST Vi » 

’5lTNCi?f^?T^ I 

«f<ifcsi D ^ncil c 

fasf ^ ?jN, 

UTR^I l?Tf^1 tT^'sn ^t'Q I 

I Ft^=n 

Tg[%c^ i2t^?r»T«:^ I 

^^CNo cV^ z^ W Jfl v > 

^1z^ I 

eCTl (calx) I 

1 '<3^51 nr^^Tc^ I c¥5T ? ^f%c^t5i^ 



4*?f^ fsif—3ri»tjr!T- 
fjf^fCJTil Jf^l 





^ ( MgO ) 9r^sT I 

'e^ f fli *fnn 

^f5ii 'e^^ = w 1 , ■: 5 [^^4- Mg-nii 'Q^^ = W^, ^ 1 % >8 

8^ = W3. .-. Mg-vi)ir'Q^ = W2 -Wi ; 'Q^^ = 

Wg-Wj. Mgvfi^ 'Q^^^f% = ( W3-W1 )-( Wjg-Wi ). 

C«f^1 ^T?r 6 10 ^TtX 

I 

2Mg + 02 = 2Mg0 ; v£it ^5T I 

^ I 

{■^) ^T?r '9^^( ^sf I 'ii^fB c5Tc« 

'QW^T-^^I ^Jt^C?rf^?lT^ ^Tf%il 1 c^rf^m *fT 9 1 «Cil 

’rf?i®f'® I c^Tcvs^f c^ “51JT^ ^TfS 

I ^^1 I c^tcs? ^1 

'SW^ I 'Q^S? '9^4 

^n*i ^ ^jNc=Tf>T^t^ 

^sraittc^ 1 

(t^) ( Burning of phosphorus ) S 

^tft^ (D) % ^9^1 C^T^1 ^T'Q I vD^fS cf 

cnT<c^?i ^fsr® f5\^1 f«r^l 
^t»ri ^>t^p?iT>i ^T %1 \f5f5 ^T^itt^ii 
irt9 I ‘ii^^T^ c=^s«ri^f^ 

1%rn c^mi TJt^i TfTQ I 

c^sT^tc^^ ^T*n 

’ttcn ^rff I 

^TOT« f^i ^>t^ 5 iT:>f fef^ ®Tc^ 

1 ^f%^i »ft»n c«rT^ I 



tSSR fK3[- 



ic'd 


I C^^refTiT >!t?1 C<T?I1 ^n:«T I c?^1 

^ f^c?T ?ttir ^U i 

c^5r^Tc?r?r f5^?r c^ f5®r 

^ (^t?1 ^it^) 

i ^?r i 4 p+502 = 2 P 205 I rgOg 

+3H20= 2 H, 3 p 04 ^f%f:wc5TW ^ST ’^s’^tci? ^fS^rt 

i 'i^'ssFN c»r^i c^, w^T I 

isi-^-i>t5^irf^»t ^I%csf»^ I f^i \f5c^ nf^iii 

^rf^ I lilt ‘5tjTc^ '5^c^*r 

I t^i I nrcinr 

TflC"® ^1 ^1 ^tlC^ "SFlft^ ^TTtc^- 

^riTC^^ (alkaline pyrogallate) f^?(1 T^f^1 ^?n I 

(^)'^9I*Jt^f5Rrt?r ^fl^t? ^ (Chart of Lavoisier’s 

experiment) : ^ 

eTrt«?iSnrt?r ^^1—(i) jt»^f^?iT^ 

( refcorfe ) '2lt^ 4s ^t?|pr ( Hg ) 

^’f^r *tTajf’5^ 

nt^QT?! ^'<1 mi 
^TRc^sI \ 

nrcaiir ’fT^cffi ^’f?r 
(bell-jar) 

^t*t1 f?C^=T m 
^tffftfcl c^5T- 
^Tni?l I C^«T-^ 

^tC5 50 11% \ 

'9 fs^cir 

^35 ’Tfcai?! <ini? iirff%»l I 

’ITCH irm l (oven) 


B£LLJAK> 



«ttiT^ frat—51* ji«!rf5rat?r ■n^«Fl: 

















^nif?=r 

<Thnrc^ i •sr’ir^ f^csr f^fs? c^, *rT^c*nj 

^ ^Km ^•N’*»n?f 

^^1 ’tmc? f^R?ii I f^f^r f?c^ tfT^c^?r 

^rf^T ’^‘fi (scale) ^Tf^n:^ cir%^5T I 

5rTf^9[ nTcw^ ^T?f? c^^^cuir ^fSc^ i 

f?5T ’fc^ ^«tt^ nfii^T*! 'sft? 5111 

^ ^f^»r sn f^m nt^^r ^f^i f^ 

<<tl%9T I f%f^ c??r I c^9i^T^ 

CW C^n^TC^^Sl fs^C^ i ’Sf^^ ( 10 

c^ ; t 40 I 

<2f5^fir^ ^TfS ^•?rT^c5r={, ^w=fT^ 

C^5T I t^Tc"® 

cwt"^ ^Tf^c^=T; ^?t?i 

wm ^5fr«fc^ 

^r5<itC3F ?rTf^Kl ^Tc^ 

f?c5T=r I fsfjf 

( trough ) ^C5ll ^tR^I 

^^?r ^n?r 9tTT?r^«i 

( gas-jar ) ?ltf^C5^JT I 

f^fa[ ’TfSTfSc^ ^Tf%^tC^ 400"C I* ^f@T 

^*rr< v£i?Ffg 9fjtJT 9tJt’T-^rCil I ^^n 

n*rT'^f5 ^?r ntsic^f nnr«ri5 i ^jt^ 

♦ •ft^fC^il’^^iflT? (boiling point )357»C^^^5r nf?[»fC^ '^^sTfZ:^ C^HT 

>5« •^f^ ®Tt9T '8nifi^« ^ I ^Nff ^rgf r^^Ri ' ^ 

•ffe’TtCT^ ^ij^" (400‘*C) ■=?f?fC®T ilNnF^rs-^ 

t^nrrfirs ^ i 



fraf—srtifsfr^ srT'jrf^^^ 
■^pflrrt^ 'arf%c^ 

I 



5T1 I f^f% cwRc^jt (i) 

ai ^>T ^^Tit%r ^Ttc^ 

^t^T? I (^) f%f5( i^5Tt?[car '«^?r -^fli^i c^, c^ 

-*tf^‘i *(t?'*r "srrw fl^ <tta? cw«. 

C9f«T I C®) 9^111^ '5r<^9T^ ^TfS f^C»f 

«i%?l ^rij i (3) ?tf^ ^^ \ 

^ jl's^i^Rrr? cssmt«l ^fii^ c^ s— 

7^) ’T'f^Tll'l TSir^ 9fTt^ ^tc^ 1 'S 

W3r I 'srN i 

^tC»T^ m'S[ ^fifC*8rif ; «rt«l-^t^ ( vital air ) 

5Tf^ OT I f^^ir c»r=f f^fi?^ (azote ), 

iit^cStc^^ • csrt^t^ t 'sf^’n ^[Tlcjtc^^ '«i 

(^) '5rf%i:^sr ^8 5T’vCTrr5r i 

c^Tjt ■'^"v^r 5t^«i ^^ I 

(HgO) ^<!,n9 I 2Hg + 02 = 2HgO | 

( Phlogiston ) ^T^?f ’T^fT’f ^fl*^ 

^?[ I '6W5T 5f^ ’rt'«'5f1 f%^ 

^1 ^c?r I c^^gr ?T^ ’f*fTc<g 'ew^ ^Tr® i 

^T*TfSllf^T^tg 'sltf^^TCg^r ^Tgl =T^T I 

^TjmPniTg^ ^»rm i 

(o) t^if i 5 t?it s «i'jts^if^^Tg '«W5( » 

'9W=T I ^ 

fSc:?^ >6^ I ^^13T 5t5TT^?1 ^ "^fRiTI 

I I 

'QwsT I c^ ^rf«(^j ^^ \ 

^ «fm 

'6^5? I f^f=T cnr^l ( calcined ) ^tC^Tl fSsf 







^f%C5Tsr I f5c?l^ 'Q^^ I f^CST^ 

^rsf^ ^^5(1 ^rjT^ f&OT ^cw c^t^ r3Rt 

^c?r ^11 

^ 'SnsTT*! ^Z^^ S—(i) jTfJSI 

f5c5{^ 'f\z^ ^Tc^l f5c5T?r 

^ I c’T^sr f5:5r?f i {^) f^th 1^ 

f^f'^^r ^"N*f (sfTlctTcw^T) ^1 1 

^’jT»^r>f^t^ '^ZK^ s— 

(’^f) ^*Tr»?lf^^T^ ^tf%5N JfT^cjTcwCJT^ ^T%^^ST 

f^’**ri't^i ''4iT c^, ^fas-s^ >rr^^ 

-SJCs? =1T^ I fete'll ^"SIK c^Tif 

^ ^1 C‘**rTf^^ ^1 I (^) ^ JT»^lf5TiiT^ "^*11 

’tjtc^r firff% ^<i-§ tt^st c^ 

^Tt»T nfST ^f3?Tf?^[C^ ^C^iT I 

^nTc^f =Tt^ ^f?riii i 

( acid producer ) l 

4 

S ’in^C?NTti:5i^ (alkaline 

pyrogallate ) I 

^T55T^ Win ^Tf5^1 

«N t 

^^*1 %1 I 

^ f??n c«rT3ii 

=l^f5 '5r5l?|iC’f t^Tt'?l1 ?T'9 1 ait 

STC^r^ 'Slf^cw^ ^r^T\ 

9JT[ I -ilif^T f\^ <1T^? ^Z^^K 

^WT I 

1 ^1 ^Tf^Tt^l ^zm 

c?f%t^, W9T ?f5[ n^ ^fS?rc^ I sic^ii ^«fT 

aj^ f^sT I 



e'^ST^ flSFClI—‘^t’lr:- 
njtr^*ife ^1 >1^^ fsT^ I 





( Rare Gas ) * vSN 0*8 

«N f^5r ^tTr^T <irtc«F i '^rw^r, f^f^iiT’si, f^=r, '« 

c^sTST I fsrf^u I ^3if c^sittsT? 

c^fsT 5(11 vij^ 7 i^9T tot ^TfTO? 

^N I ^INCW ( Ramsay ) 

^^c'v5 ^f^Tii mz^ ^n 

f??[l 5T5r=Ti ^?rTtT{1 'SfRc^Jr:^ '«rn^Tf^^ ^z:^^ i ’fc^r 'sr^R^ ^Tic^ 

R 511 ^Tf?r m^z^lz^^ 

^TT’K^imT^ c»rtf%3 ^^T{1 

'sr^RI I 5 iT^ OT 1 ‘^zn i^^z^ 

^ftRc^ ^1 srT^cttc^i? ^tRc^ 

fB?:^ ^11 c?^l RtiTc^, ^m5T»f% '^ z ^^ R^ 

5 ?:^ I ^lm ^RTfi ^\y\z^ B w 7\tm 

^Rc^cf I ^T5JTi:5r Rn^r ’(rf>T »f% "'fRth 5T5J5T1 ^R^^ 

^Tc^n R#t< I >!M^ RR® 

^^rtRc^r ^Tc^i i ^Tc«n 1 RR^it^ ^T^^tc^r 

^T?1 ^c’^ri nT8iii1 I 'srtw^R ?T^R c^Tc^ 'sftc^T^ 

^IZ^Z^ 'Q C?f¥tCJT R^t^af R^T^ war "STtC^I 

RRttT^ ^\]1^ ^r^wcw '^z^^^ 

^^W*fT^ H?r I W^^ts R^f^r 'Q c^5jca( 1 

'Sj'^i ’C|%C’S?5C 'Q iTt^^tCSr^?! Rr«t«l ( Mixture ),. 

( Compound ) ifCW S ^RlCW^i (O-j) aft^^ttCWC^R 

(Ng) R3 ^«i—R wRR^ ^R1 c^twtwl ^tT(:—(^) <R 

« 

cwR c^>R^ RR^ ‘^Tcw i 

vij7F^^€ v£iR?f-'qRw a(i i RRu ^^z^^ 'Q RRn 
wR^l c?^ RuTC^ c^, aiT^C^Tcw=l ^ WSf’TTC^ 

^RTar ^tcw i R) ^fTtc^Ti ^xz^n ^/B^N 

.^T( ^T’f « R“s^1 C^tR^ ^T( vii^»s 7f?tc^ >ITO ^TTITOTI <TR^w:T ^TT 
Rli C^ wR:W 5T ^ =TT^rtfCWSf ( 21 : 78 ) 







JTi, ^ffTQ f^2(«i ^zn i csT) 

^f^Z^^ 'Q ’TT^r^t^tf^T 'ewcH? ( 16 vq 14 ) 

^ntc^ ’^rtr^F sii; «rc^j^ <iric^ i 

<^) ^t^z^ ^fmzw^ sTttctfcwc=T?i ^ <«iTi:^, ^f?« 

f^g I ci\z^ «(^ i 

{^) ^■?r ( 75’6 sff 

=rt^ctfi:wj=( 'Q 23*5 -©t^ 'srf^c^sT) 'srT®rf^^ N^o 

J^Z^ 'QW^-r2 = (14x4 + 16)~2=:36 I 

4 'srT^l^sr l f5iat«l 

^Sft? = I) ^ ^Z^ 5 'QWST = x = 

5xD. ?[f^ N-v£|sr = 14, 0-4^ 

^?TC?r?r 'Q^ ®TC^ = 4x 14 + 1x16 .*. 5xD = 4xl4 

+ 1x16; .*. D = 14'4. C^, = 

14-4 I ^^utK ’«(f%:wc^T?I 'Q f^35«l I {^) 

sirtcttc^^c^ ■«. ^i%r.^5Tc^ >r^'^ ^TK I 

^TTR^ ( diffuse ) C5'C^ 

w^z^z^ ^z^^ 'srt'in i ^f%c^5T ^c^i 

1 i. 

(ii) c^% 'Sf^c'si 

vi}^^ t (^ z ^ 

^tzis =iT^ctTc^=ic^ 

I C^>’f ^■5( I 

<jii) WC5T ^%9r c^ ^tn; 

®r^ c^% I '^W C5Z^ 

^Ui I c^l'^ w^z^ '8 

^^ I 

'5»'5j W I ^(35 ( Air conditioning ) : 





70®^t!-c^^wN ’^rcc^, 'srTJ5"%i Wf%^^ 

[ fS[rt*t S ^*rr»frc5T5r i w^ 

ofsirc=n -fiinim i ] 


1. Justify the statement'“Air is a mixture of oxygen and Nitrogen.’^ 

“^f^'srf^csfsf =rr^c|t(:9rr*nT fkm" «a^ i 

^ Describe Lavoisier’s memorable experiments on ‘the composition of 
air and state the conclusions he drew from the results. W*n^^f^TTfr^TiT 

>l”nc^ 1 ^ firsts >21^*1 

^?=T? 

3. Prove by experiment that air contains water-vapour and carbon 

dioxide, ^ 'Site? '£(3rt‘l I 

4. Name the different constituents of air ar.d give proofs of their ■exis¬ 
tence in air. sTt^l TT^ •-SRT'I I 

5. State the utilities of different constituents of air. pjf»S 

6. What volume of nitrogen is left behind when magnesium is burnt in 
500 c. c. of air ? 



[ Course Content J Oxygen: (a) Preparation (from mercuric 
oxide and from potassium chlorate ), catalysis ( only definition and illus¬ 
tration ). Commercial preparation from liquid air. Properties and uses. 
D. The burning of charcoal, sulphur, phosphorus, magnesium, sodium and 
iron. Testing the product with water and litmus, (b) Oxide may be 
gaseous, solid or liquid, Acidic and basic oxides. ] 

( Oxygen ) 

16, Og. 2. 

I t Oxys—sour, 

genas—to produce ) 

^ «rc^ ’3rf%jc^5r i 

m I 

I 'BlWfil s <2rf 

’rr'8Tii i 'si^’Vn (2i%) ’it^^ \ 

^^1 n?K ^ FTfiffrc^ 

I ^c^r, ^?gc?r. ^%c*f«igfrf^c^rc^ ’fT^^i ^Tn • 

'5»5>l (I>)S (3PtC?tfe 

5?tfes c^fc^c^ ^f%c^c=(?r 'em 

'«Tf^C^S[ ^t'951 I vij| ^ 

'AVs i— 

(^) <sim 350*0 'fl'i:^ 

a 

'sN KCIO 3 KC10^v£ 1 (’i^TfJi^TTi nt?r-c3Ffi3R:^) 

i (i) 2 KCI 03 = 2KC1-1-303, 

(ii) 4 KCIO 3 ^SKClO^-t-KCl. 





(^) ’«rf%CW=T 'Srf^^ *ff%^TC*l 

'®^iT KCIO 4 KC 104 = KC 1 h- 202 , ^frr n^Tf^TlT^^ 

Tfc^ ’siJt«TTrsTW ^1 ?rTf&J(TC^ 

-Q^l n^rfn^fsi CSFTC^'^ 200-300‘’C ^ 

^■5 f^fif^ ^f%cw^ I ^l^T?i«r^5 '>lTt»fTf^^ 

^ 7^53 ^1 ^^ 71^57 ^^7 I 

S ©N €^1 ’T^Tf^^lN CIFfC^l^ ( KCIO 3 ) '9 »n 

'siTWf^'^ ^f^-'sr^rt^ ( MnOa ) tc^T ( mortar ) ^iS^'SZ^ ^fRs^l 

I 



( fireproof ) <£i^f5 (test tube) 

A^ v£i^ f^«i *f% \ A B 's c ^ 

( delivery tube ) I 

Oil ( cover glass ) fT51 ( pneumatic 

trough) E-^£)?r rtWI WlUC'^F '^T\ l»T^ 

{ beehive shelf ) 0-i£i^ I 

F H ^C'O ^Tt^- 

^tc^?r ^c<T i^¥t^iri ijN I i43t^'t =Ti:sT?r 

^"Hr f??n 9fjr3T <jfTc^ 1 a g 

^T?n ^T5?«ffc5i ^*lc?r 5tc^ ’ri^c^ 







I c3Ftc?f^ ^ i <ss^ 

^f'Q* ^’f’TTf^^ ^fm ^iP\- 

I ^tiT^-^T^ ^trftJT ^ wTc^i? c^c^firsj-^mjn 
ui^m f??(i ^1%^ri i 

«ft^ '®rf%rcw5T 9fjT>i ^T^1 I 

inWf^ S "siTTTff^W 

^ 'e f^?fr^ '®(Tc5r 'Q nc^ ’^rtc^ i 



«»JT^ fl^—MnO,r^ KCIO,-^ C^T^t 
^f^r^sT ^!T I 

(^) ^^15 c*s(T&i B n^tf>i^t^( ciFtc^^c^ 

^K, c ^rjT’T-wTcir 

I ^<3 I ^rjtJTWtC^ ^tjTrji^ I 

nTc<^ A C^T^ ’rtt’Fl-5TC5T a'^1 ^rt«fTRW ^ti:^ I 

c^t^i r> ir^T?r-JT5?r ^ <*tTc^ i a 

=mc^ 'ii^ ^r?rc^ 'Q*^1 c^T^4^c5T csFtnir^? 

^ I '5tTt>TWlr?r ^c'*! I 

{>:) MnOg -6 KClOg ^tS^FfC^ '6WJ{ fiint'S I ^^'sp«l 

A-;?^^ fspaf^rc^ 





ii'O 

I MnOg KCi I ^£1^ 

) KCI lf^[, MnOg ^1 I 2r^*fC^ 

MnOg ^T^rcw m I MnOgC^ ^mzn 

m 'QWif ‘^i(\ MnOg-^^r va^ 

I ^'l|25C^ AgNOg %9r C’^ftmc^ ^ I 
C5FT?T^® ^tcw C^T^1 I 

MnOg-^W >fcif 5 'g«| KClOg 

%^m ^^rf^c^iT nten-\ \ 'QWOT 

MnOg <rfc^ I 

(^) R^fB ^9 1 A ’T^’Pl-STCSf 2 

^TWf^w '^^-N io ^frrr ca^rc^c^?i r^ci i 

B nfr^w^r 12 5tti( nBrR^T^i csftc# ^9 1 c nlt=sFi-src 5 r 12 ^rr^ 

^ 9 1 i%^fg ^Tfir?r ^c?fj 

^NI m\ I f^;(/B 'qz^ ^ 

f-f^i ^tf^i^i cTftri 

c^, A 

'srf^c^ i^q I 

5tjt^ 5?l I 

C^» (i) KCIO 3 -CT 

^f^C^T ^Rcw^i 
I (ii) 'SfJtWtRw ^- 

nRsiR^I f^—MnO, ^ ^ i 

R-fftc^r '®rf%IC^iT \ (iii) TqjttffRw 

^R^Tc^rt 9 5(11 (iv) ^BTR?if5( c^Tcif^ 

RRi KCI « 

s (i) 695(^ 

R^5T <6 v£l^^ fig ^iTTRc^ I 






^>8 

(%) f^aic*! '5f% f^ati:«r5 

f^i ^iT»r ’i^cw nrc^ i ^ 

(«) MnOg MnOg^ ^^9T1 

f^c=n I ^^^1 MnOg-^f 5fi^tc-5f ^f^riri 

’tTc^r I \®r ’tfl’*fTii nfc^ c^t^ nft'TI-sTc^r ^rt^iTsr f^at*! 
^f%Ti 'srT'Qsr ^c^r cvrfin:^ i 

(8) 3FT^ I 

(4) ^^t^Fi-sirTc^ tiThc^ fn^s( f^c^ ^r?r ^zk 

I 

KClOg^:^ ^fi ^*^rT5Fr^ 

KOH ;^^c«f^, HgSO^ 

'Q PgOs-^^r w fir?ii ^t%aFTi^ 

’tT'8^11 -^n I 

(^) srt^ift^flf^ (Hgo) 

'2r«rr#ii:^ (^r) 

’(fhfi m]i %5 t '^tn 

isrnT^ 

^t5 ^flKl HgO- 

^n'si c^1%^i t?^TCT 
I 

^fNT^ttc^r c»it^i v£i^ ^fl^i 

foTs— ^ I nfhFT^tc^r fip^ 

^'Q I ?tc*f 

*r»rt^i <tfhFT=wsr ^iit'8 i ’^Srpn <2f^f%^ i <>ffHFi-iTc«r 

*rm ^Tc^ I 

(KNOg) ^1 






b)><t 

f%C^ ^%5T ^f%C^5T <tT'«<Hl ^ I 

>i^5f -sff^^F ^%w5T **rTr^ i 
• 2 KN 03 = 02 + 2KN02. 

SMnOg sssMngO^^ + Og, 

2KMn04 = KgMnO^H- MoOg+O2. 

2Pb (N03)2=-2Pb0 + 4N02 + 02. 

c>TTf«^T^ f^^TT^Tcn ; 

2 Na 302 + 2H20 = 02>f4Na0H. 

<^o I ^Commercial Preparation of 

Oxygen )i (i) I 

1 '5r%c®FJT 

I >sinrm 'Q ^555fcn ^ I 

^'s.nPfsi 1 

^»T ( Joale ) 'Q ( Thomson ^c?f Lord Kelvin ) 

c^ fm ^ flOT 'si^j f?^n 

^tf^l ntil I W3r ^Tcn^ 

I ^Ti. c?? m vfi^?. %^5i 

nc^ I i2r<«rcTq 9 ^t?i^ 

nr*^ (A.) JW (B) er^vQ iptcn 

istc’T) 2rc?[*r ^ 1 v*i^ 

^t^i c «rcTfdi .^^sT I D Jtcf f^ai e 

<2n:^*r ‘^c^, fe (G) t^. 

^gr «fc^tc^ src^-r 'srtc’i 

sfjfTRi^ ^ I v«j^ %;55f A ’ftM ^1 

^•ssrfij^ ^?n ^ I vii^cn n^ ^ ^ ^ vfi^^ 

W^^t l90*Cc^ C’frlT^Csr '^?CaT 

fpir) I 1 

0®C, ^ar ^^^ 1 ,—190"C l 5tfc^ TfCf ^Pif 



'St^«i ^?I 1 

^®T 5?t^ctTC^C5r^ P4«l I ^^5?r 1^«l Liiide-<i)» 'srf^fipF 

(fractionating column ) '®rf“Pt^ <1Tp5^ 

^ I ( shelf ) I ^15 

^^1 5P^: ^^f^^ I ^®T 'Sfcn^l 



4»^5r^ t%3j=»^^ 5r?5nR >« 1 

5^fetTc®fsi I 1S6‘‘C, 

^cf - 183*C I 

5TT^Jfcw5i ^tT>t ^ I c^r-c^m ^^ZTH 

9tTT^>T =TT^cttCWsr, ^C5ir ^Ttr>I 'stPiCWST 

«rTf%?ii ^?r 1 ’scs?! >r^c5T^ P^ii sri^i 

=ft:5W 'stc^ 

^5T%cgf5» nf%?n *^T!:^ I P^5ff^ ^irc^r ®N 

w 

vii^-N ^«R'9ftft ^TTc^ «N ^Tl%c^ <«rTc^ i ikm 

■«rt%cw5ii:^ ^l%i:’^5i ^tit’i ’tT«?i1 i ^Pic^si 

^rs^Ti »4» »f9t ^tt^ n^^i 8 ^9r 



I ^»r c^tc® 

Fftn ^ ^1 f ^ r 

Si I ^f%CWC5f? ^ % c^ % 'srf^ic^sj 

’fiT^i ^^^rTar ^fjT^ <2fT% '« ^f¥c^nr 

^c«T ’«rl%ii:w5T ^ i lOO ^5t -sTfir 

4 ^f%c^=( ^ 1 ’®rf%i:wsf-ntff ’rrT’i-^T^ wc»r 

Tfinii frc^r wT?:?^ '*ic*fj ^ =ti ^‘fsr 

^?ri I ^f^cers? TTfiifgr nf%^cs wc^r 

arltf^ <<fc^ I <<)| ^f%ic5r^ ir^«i ^f^?ii ^9T5ir i 

C^Tsfl, ^’fl 'Q ?rff5iTTsr ^55 ^f%IC^={ cnt^S ^CU 1 

<(T^9f%c^ c»rff%^ '=rtc>i i 

'5(f%n:^s{ i 

I (^) ^?T?5 ( non-inflammable ), 

i|^l { supporter of combustion ) \ 

^i\W\ (E): (i) (glowing) ^f%fC*^=l’ 

r(5^ W'Q I ’nsTT^I ^f®CW5T 

I 

(ii) v\y\ utf^^l ?f « I 

f^g'spcS? "S^W 'arj%C^W^ 'sTBTC^ ^Tf^ 1^f^1 1 

’tfl’^1 «r^ts ^'^ 1 ■ 

(^) ^f%CW5r t? (chemically active) I fstfiR 

^ ^ ^ i 

(noble) «rr^, -m CJitJ^I, m '9 ?rtf5^t*l ^TcstT^W^I 

C^I^ar >rr^T^»TC^ ^i;w (oxide) 9t^ST ^r?I I 

c>TTf®i[T^, ^i^tf^r^iTK, c^w 9 ^rr^f^T’i 
^5T^ ( glowing ) ^ I 

: (i) vii^^'O ^t«T 

( deflagrating ) i^Tf^l ^f%C!^^-WTCil 

WT'Q I t5 mc^ I 





iib- 

'« ^%f:^ ^^irl ^Ti^=r 

^’ra ; C 4 - 0 a = C02 i ^tc?i Wtc^^ ^tCT 5 ^ i>t^t^ 

f?<(1 Titf^iil 

^ ; CO2 + HgO •« H2CO3 I 
HgCOg-vii^^sr ^3r 

c^«- 41 ‘ ^if I 

CO 3 (acidic) I ^nt^’^TTiT 

^5T Ca(OH)g f^c^r ’®rJ9T«lJ 

^mn 

c’q'tsrtr^ ^ I 

Ca(OH)2 + CO 2 = CaCOa + HgO. 

’®T’f 

^1 ^T^Tc^t 

cwT^?r 5 tfiT^ I 

'Sftt’T I “aiT^^iT^ ^1 ^T's?Tc?f<i c^rT^Tc^i 

(ii) K£\m^ '^T^rt^^i ?TRm 

^if^ <2fc^^ ^^T'Q I wTcir -pKT? 

^f»ri SO 2 -stn^r ^ I w^T f??ii sftm^ 

'srjTf>i^ ( HgSOg ) ^< 5 .^Tg ^ I 5 Tt^ 

I ^ 9 TQ ; 

S + 02 = S02; S02 + H20 = H 2 S 03 . 

(iii) ?Tf^ll1 

<2fc^n ^f^?ri «^f«i?ii ^d 1 (^^^?[T 7 T ^'sst 

aifif^l ^d I c>r^W 3 r t^lz^ 1 

f^l Hj-\ I f^'i f*r^i I) ’rrf^-^T? c’t*^ 

(P2<^5) wTun »R?1 I ^jT^'^’Tctr f^l sit^ I 
c<nn ^jtPts ( HPO 3 ) 



'b>5^^ f63J—^5^?l!r FfSlT^rS 



I 

4P+50a = 2P20j, ; P 305 + Ha0 = 2 HP 03 . 

(iv) uE|%f5 wTa ^5|5r^ ^t'stCPC^ ilTf^l <2f^f%^ 

I C^Tf^UT^ ^f?r:9T« f'W’T? ^9I»TC^ ^1%T11 ^d C^Tf^T's? 
( NagOg ) ^ I t^TC^ Na(OH) 

( basic ) I 

2Na + 02 = Na 203 ; 2Na^02 + 2H20 = 4Na(0H)+02. 

(ii) c^rt^t^ ^TciJ '^J 

*ff^C5T CSTT^l ^f^Z^ ^Tc?p Fe-^il^ ) 

; 3Fe + 202 = FcgO^ ( C^i:^C>I1 ) I 

’f'lt’spT^ ^riT^WTc^^ ^Tf% I 

(iii) ^?Ff5 ^TNCscfn^tCT3[^ '®rf%CSfOT ^tt>t^T?:^ 

/ 

2Mg + Oa = 2MgO i MgO + HgO = MgCOH)^. 

(^) '5rjTC'J^ff^^1-f^fa!(« (ammoniacal) 

^1^^ ’fTtc^t’fJK^rc^^ ( pyrogallat© ) c^tW 

■3?C«fT 1 

><3 ^f%cm5T 

I cnt^ 'srf^cwqiT i « 

<si^\ ^Ttc^fcw^r (^^i) 

I 'Q ^ \ 

C>T^<Rn ®T^->lTW^® >8’lTW?t » 

=g:^n ^f%ic^c5T ^^tz^ 'srf^cwR 



^ C5it^ i^srsri i 


JIt«(Tft’P ?Wt?|s? 


z 


■V bor ^ 

1^ fW ^ 5 

p -1^ IK" 

h- ® (H t 

tC ivr '*— IK^ 

pf -4*^ if^ 

RF (S' M 

cE r 4 ?c£ 


IF 

hr 

^cK 
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15- r 
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r jE 

nr 


t 15 

^ le- 
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(E te^ 
E 
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IV tr 
isv' ^jv 
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yi9 I© 
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E 

E 1**^ 
tE E 


E !~ 
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]S^ r^ 
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IV 
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Tr far 
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ta 

pr 

1S> 
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IV 
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I© 
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IS 
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JK/ /B 




I (Tests); m, ^1 ^ ’CHTt^ 

C55rl ’^T^l *ffl«n ^1 

C5K\ I 

(^) ^fe^ST ?S[^5T^^ ^5^31 »tC^ 1 

(^) ^Jtim ^f%IC^5T srf^cjTc^^ 

( brown ) c<T^1 I 2N0 + 02 = 2 N 02 . 

(‘St) ^if\^ nr^c^Nitc^rd^ ^?n cnrf^^ 

I 

I s (^) ^f%c^5r ^aj att,' 

f^^iT 'Q I 'ij^fS cFTcs 

«1% ^?f1 I C^Tc®^ ( plug ) ^'ic^ I 5TR 

^f%rc^^-2f^T^ R^f^ I 

(’^r) 6 ^m-^sritc^f^firsT f*t^i ^Tc^i 

( lime-light ) I ^TtC^tCW^f '« 

^TTC>Tf6f^fl[ ?r^ ^riT^ I 

^ijt^T 'Q ^Nn:^R?i f^a^c‘i 

^Tc«t 1 ^^1 A e B ^TcT 

^1 C5tc®?l >ICW ^ fe3[—'5ifw-^f5tc^=r f*t«i1 

vfTc^ I D « E C 'gT:^ ^-^Tizw 

ssfijc^ 1<TC¥ I «2f<*r01 ^1 ^TtC^ffifsTRC^ 

%fiTC^ ^ I ^r^-^Ttc^Ti:^si f*t^ft^ P (lime) ^rtf^CST 

•sijTf^^ ^rjT'^tC^, ^liirifl-^tcmc^ ( search-light) ^ I 

'Q ^f%-^jTc^fBr«T5( 2&00'C >« 

S200"C ?ii I ftlfSs^R 'Q C^RT^ ( quartz ) 

cm^Ta ’fTC® f?C^ t 

f^) ^zx^^ ^ n^c® ^1\ t5 I ^®HT^ 






nrr^r ^ 

C 5 t® ^f%c^ 5 i <i^^?:?Tftonr 

I 

(^) '3(jrf^^ 'Q 5(T^f5 ^ ^jTf^ crwc^ 

I 

*^8 I ( Oxide ) ; ^ ^gr 

«fifT=^^:, *, m^ s— 

(^) ^t (Acidic oxide ^1 Anhjidride) : 

I t^l ’TC^ 

^CH I ^Tst I 

• S03 + H20 = H2S04. 

SOg + HgO = 113803 i C02 + 2K0II = K2C03 + H30 i 

C02-hCa0 = CaC03 i NagO+ SO3 = Na^SO^^. 

(^) ( Sa-sic oxide ) ; 

I >rc 5 r^^'i 'Q i 

WC’ST ^Cil 1 

^C^; Mg04-2IICl = MgCJ3 + H20 i Na20 + H30 = 2Na(0H). 

-^ffT=T ^ 

(*yr) C 2 f»f 3 j (Neutral oxide) ; ^1 ’®rTfi=lf 

1 ^?Tc??[ c-n^ ^TfrrT^ ^fi, w—CO, N 0 ,H 30 . 

(^) ( Amphoteric Oxide ) ; 

ZnO + 2HCl = ZnCl2 ( ) + H20—«r$pr^ I 

ZnO + 2NaOH = Zn(ONa)3 ( C>lTf®?f5r ) d-HgO—^tfif^ 

2f?j% I 

($) ^(Peroxide) ; ^^C?[ ^91 

c^ca c^% ’^fTc^ I «fT^^ 

( H2O2 )d-^^*i I 





Naa02H-2HCl=H202 + 2NaCl ; 

BaOg ) + 2HCl = BaCl2H-H202. 

(^) ( Compound Oxide ) s 

: FegO^-^FeO + FegOg 

(F) «rt^^ 's «rr^ « 

I (i) i 

^Z^^ ^ i 'Q 

v8 'stiTflpTR^ 

^Tt^f^T^lt'ST 'Q ^fwl I 

^DT^t, ^1 ^<- 

^tt^, ^1 w^ >rtTi 

I (ii) *fT'5^ ^Z^ ^ I 

(^) «rf«^ s li) 

•?3fsT s(T^^ "sngiTt^, f^sT?r. 

^t^(1 *(1^ '« ^«sn^ ; 2HgO-2I-Ig + 02. 

(ii) ’^f’lsrcgtcn ^^^13fir '<T«'?i w c?^ ^iT^fTf^tw 

’^rrncsf^ 'Q ; 

w 2 Pb 304 = 6Pb0 + 02. 

(iii) ^Tnsrc^TC^ =T1 ; ’ei^I 

), i 

^^C«T 

’ft?! I >ff?i v*)^^ ^n 

^?f I ^t?fr^’'§f^^ 

I 

'“ffwii^c’T? «?t^%, >6 ’T^ nfl^t^fsr ?ptt*t c*f<rr5rt 

I 5T^^ ^'Q^n i 'Sir^i'^ ^TJtnrf^ 

ajusr I ] 



« 






L Explain the principle of preparing oxygen from potassium chlorate. 
Describe the process, CFTnife ^t«Dl I 

«t^-2t*rr^fr l ( B U. 1932 , ’41, »46k *^5 ; Pat. 1919 ) 

2. Describe the properties of oxygen with experiments. *r>f 

^<511 I 

3. What are oxides ? How would you classify them ? Describe the 

preparation and properties of one member of each class. How do you 
classify SO,, CO,, MgO. H,0. <2r^?r 

c«f%? er^f^ 'Q *f3f■^iri SO,, 

CO,. MgO, H,0 caf%^ ? ( Cam. Jun, Mad, 1925 ; P. U. 1926 ) 

4. WTiat explanation has been adi^anced of the action of manganese 
dioxide in the preparation of oxygen from potassium chlorate ? How would 
you experimentally prove that manganese dioxide acts a catalyst ? What is 
a positive catalyst ? What is catalysis ? 

f^?rrT ^t«Di c*t'sii1 * 

^tiii I 

( Cam. Jun, Pat. 1919 ; C. U. 1932, ’41. ’46 ) 

5. How would you show that oxjigen can be obtained from mercuric 
oxide ? Sketch the apparatus. Give the equation. 

-^us '5rf%[r«f5T fV nt«?n 'Srt^ i *ft'9 i 

6 . Describe how oxygen is manufactured from liquid air ? 

‘^'631 ? { C. U- 1921, '38 ) 

7. How do you prepare oxj'gen from Na,0, Tl Pb^NO,)^ ? Na,0, ^1 

Pb(NO,), f¥ 'srfmsR ? 



yr^^ffTTjf 

[ Course*Content : Nitrogen: Preparation { from air, and from 
ammonium compound) properties. Atmospheric nitrogen is mixed with 
heavier and inert gases. ] 

( Nitrogen ) 

N, Ng, 'SS—14, c^fWT^I—3 ^8 B I 

*\<i I S ( 78% ), 

'« srr^-C^fC^ ( ), 'Sjtfgc^ C*tT?1 

( KNO 3 ) c^Tf^nT^ 

(NaNOg) w.^ I 

5fn^ '«rrf^¥T?[ I 5fjt»^f5T^fT?r '2f^Ti 

‘v£l^f& CJfsr I 

m'si 1 

Si^q5-2f«tt^ S W «|^t^ (B): 



f^aj—srr^r^^rsT 

( Ammonium Compound) 
t iFi’9 ( equivalent) 




'9 ^TTc^fwr?^ ®t9 » 

IFTC^ f|f^ f??11 ?r9 I f%f5f^ 'Sf^fj f^?rl 

O ^Tnt^i c^rf^rc^ c^, c c^r^srm ‘nrin^irT^ir 

v£i^f5 { beehive ehelf ) \^ 

^ ^TT>T-mir ?f9 I JFf^C=5F 

T^n f?r?il 3TmTc5T ■sf^'s? I 

^iTc^tf^^T^ NH4^N02 ; nc?^ t^.l =?TtctfCW=^ 'Q 

^csr f^iifi I -B ^TT>i^Tc^ 1 

NH^Cl + NaNOg^dsNH^^NOa + NaCl ; 

NH^N02 = N2 + 2H20. 

'SflTc^tf^t^ ^irl 

f^npf?‘l ^'Q^H «fTC^ I 

C>Tti^^T^ 9 ’®r7rc^Tf^l[T^ mz'^ 

Jittertt ^'^na ^ \ 

fii^€NRr®l s c?Ftfe, 

^JtC^TR^I ^NHa), srttfSL^ (NO) ■« f^fasf^ ^TC^ I 



'!»!»-!T^ f^ai—fetfSral 5rf^dtr«R Wl ^ i ■; 

^ w 'SFl^n 

(KOH) -si^j fwgl, NH 3 « ^t’n W3r ’ft? 

H 2 S 04 ^-vii^ -^ij f??ri 

^3r f?Wf? ( turnings) ^f^aR 

’rf?CW^ I 







W s 'Q JTt^rtTC’^rs^^ f^«1 I 

^1 f?^i ‘^t^cwst c^m ^flrcw 

(i) ^t?rl s vfi^ (^) '®r*^cQs?c«r i 

4P+5(0^ + Na) = 2 P 2 O 5 + SN^ 

(ii) ^t?rl s ^iT^-'st^t^ ^ u ?icst 

(B) ^f5?e^ n^H c C^t^C^T ^1^^ ’ft^ 

’^riTf^I^^^ "SI^CJ fsfTil ^?lT^in .'9 

E --r^ 'Q -^PTP 

(Ca) I ^t%IC^5r 

^ ^TT^WTc^ 

■^^1 I ('Ss^^^N fBr;5 ) 

2 Ca+^T\(02+N2) = 2CuO + N2 

Q ^tz^ 1 r^m ^f|ctfc's?i( -^z^ I 

f^?r5r s ^z^ 

>fT^TC*lT JTttctTC’^iT '« ^fllCWCSTiT 

■?F^R I Q f%R cwc’M c^ ^z^ 9tjT^ '®r?ifirl vrtc^ 1 

^z^ ?itTi:^ '6 c^, 

ifT^cSfcwsp I ’tlT^ I ^?I®Tf?(^ 

^TlTf ^ziR i 

1 srt^cSt^ciBf «f< s c^ s 

^Tt^ I ^?n '^T^ ^3rT^j, c^zi 1 

S (i) stT^ctTC^JT t5 (chemically inert) \ 

^^z^ ’(?tc<?r >TC»r I ^rt^ ^\ 

I 5iT^cJtc^=i^ 9fTtn-wtrw ^r^rT^i ^f^iT^i 

?Til I 

(i) ^f^ZI^K ^T^TC^T (3000®C) ^T^?[ STf^cttC^si 'Q ^f%CW=r 



^ NO *rc^ NO « o^-j)^ ^?i-hr 

NOg ^ I 

Ng+02 = 2N0; 2N0+0g = 2N02. 

(iii) 550®c 'Q 200 ^t^^«c5T?r c^rt^, '«r§[^^c^'?r 

'Q ^ 'srjTC's^ff^^l ^ 5 f 

( Haber-vfi^ ) ; Ng + SHg = 2NH3. 

(iv) B, Si Ca, Mg, Li C«lTf^'®- 

"STCd =TT^ST^^ ( Nitride ) : 

2B + N2 = 2BNi 3 Ca+Ng = Ca3N2 i 

SMg+Ng^MggNg. 

MgaNg + GHgO = 2NH 3 + 3Mg(OH)2. 

(V) lOOG^C ^t^^T^C'-S? (CaCg) 

>TC«f ¥jT^f^:ir^ (cyaQamide) TC?r I f^1 

(superheated) ■srTf:^rri{1I1 I 

CaC 2 +Ng = CaCN 2 + C j CaCNg + aHgO-CaCOg + ^NH.. 

v£|^ CaCNg 'Q r^asfnc^ I ^^1 >TtC?J 

(vi) s^TtctfC^^r c^mrc^ I s^i^ctfC^ST 

91 jT^ ^■'T^T^cst ^ c^f^Tc^ ^11 1 

(vii) ^ 5Tcn '-rf^s-rTsft siTtcticwciT?r 

I vii^isn sdtctTi:'^ ^^5 c^'t®r i 

'«9tjTJT sfT^C^TC^^ I 

^t“vf*r^ d'lj siT^^^tcwiT ^ I 

(^) 1 ( Tests ) : v£i^ I 

^55 gcijii ^^z^ c^f^rc^ =111 ^n ^jT 9 ic={f>TiiT^ '^f?it 

c»rTf^^ ^ I 







(«*r) I '« 

9tTt^ I 

^f3F ^^1 I 

-smr "srajf^i i 

?T3? >t^Tw 5^ I 


o 
o 

9twf^JT, 5nt>r i 

wc^r srf^cjT?:^?^ :?T^t i 

xT^ snr. x^TTi^ I 



[ fH^*i «£tt5^ '3 sjt^IttrE^ wn ^c®frs(^ 's 

=rt^:^rc^i:5nF or ^5it«i xf?r cxT^rr^n i 

NO,, NH4 ^1 Of'Q?n 1 ] 




1. Describe fully with a diagram an experiment to obtain pure nitrogen 
from potassium nitrite. What are the properties of this gas ? X&tfWfJT 

xT'Q^I Jrf^r^cf 1 ’tjtonr 

«rS|'9f9f fV f^ ? ( C. U. 1926 ) 

2. Starting from ammonium chloride- how you would prepare a sample 
of pure nitrogen ? '®nU3rtfX?lf3r CFTTf^S 

( Cal. ’23 ) 

3. How would you proceed if you were to prepare a sample of pure 

nitrogen from air and why ? <21^^ 

'®l2r>t^ ? ( C. U. ’13, '31) 

1 How can nitrogen be made to combine with (a) hydrogen, 

(b) oxygen, (c) a metal ? What is the action of water on the products 

formed in (a), (b) and (c) ? Gine equations. ^Tt^C^C^CX" ^t^r^k®r*l, 

>8 fV -sixlr^ ■sFto? ’fifTcf?! 

SfTPIir I ( C. U. ’30■) 

« 

5 . Explain why nitrogen is called an inactive element ? What are 
nitrides ? ? 



(Acid), (Base , (Salt) 

I % ^w^f%5T 

^ I '^ritl^ I ^r^, carf, ai, 

«t^f% <«ffc^ ^f%^1 ^?5Tn arTC^f I car^C'® 

( citric acid ), afjT^0^ i lactic 

acid ), c^^caf ’Sfltf^t® (tartaric acid ), 

^TTf^ I ^car 5F?ni^ ( formic acd ), 

'snTf^ ( butyric acid ) I 

^itf>r® I ^t'5i nT^T^T I 'sriTf^^ 

c^iTsii fkm I 

fsRT^ar c^f^ ^T’'FT'5.»Tt^ ^1 

^tlfn’FStC^ ^1 >T"^<»TC^ ( replaced ) ^|<(1 

ar^cj caf^ ^Car I ^Ta![f^^f?^ 

< H 2 SO 4 ) I E:, Na, Fe ) 

^1 ( nv. NHg ) ^T^1 ^T^C^TCWSI ^1 

^^^1 KHSO 4 , KgSO^, (NH 4 .)HS 04 '<3 (NH^^IqSO^ 

^^*1 ^ I 

(’^r) (i) ^ % 

^ faT^^t>lC^ aitaj ^r?l I I 

( ion ) *^tc^ I afCW af^*! >9 

^1 ®I^®1 '® war ( HgO ) 

0 

TGI I 

Zn+2HCl==ZnCl2 + H2 ; 2HCH-Ca0 = CaCl2H-H20. 

HCl+NaOH == NaCl+ H 3 O. k^SO^ = H+ + H^-+S04— 

(») «irtPro5?i cafif s (i) ’^l^w 

*ltfaW ( Mineral) ^iTf^i® ^car, ^K\ HgSO^. 



HCJ. s£i^\ ^f%»r ^1 2n% bar^ 

< Organic ) I 

(ii) 'sritf^rr^ir 

^Tff^C^ ^Ft^r (Srtft^l ( basicilty ) \ HCl, HNOg ^£|^ 

«VT?Nf ; H2SO4, H^COg ^JTf^l^ I 

(*) wr^'S s (i) 

^T'Q¥t’^T^i: S0g + H20 = 
H2SO4 ; P205 + SHa0 = 2H3P04. (ii) 

Tw^n 'Sf^c'srt^ ’it.'€i^i . 
^T^: NaCl + H3S04 = NaHS04 + HCl. (iii) 

5lU?[tC’f ; H2 + C!3 = 2HC1. (ii) 'Sf^TTsfl^ 

«(C^TC^« 'STTtf^^ S 4 P + 10HN03 4 -H 20 = 4 H 3 P 04 

4-5NO + 5NO3 i S + 2HN03 = H2S04+2N0. 

V-o 1 S (^) 5T<^1 S ( >lNTil«1^5 «ct^ f%“N^1 

'<T^^ ’I's^f^T ^1 >lf^^ f^1 

^«T'Q cT^ci i Z11O + 2HCI 

= ZnCl3 + H20; Na0H + HCl = NaCH-H2O ; • 2NH4OH + 
H2S04 = (NH4)2S04 + 2H20 l NH3 + HC1 = NH4C1. 

^c?f ^11 (^0 '<T^^ 

^1 (OH) c^n 

<«ITC^ i Na20 + H20 = 2NaOH. NHg ^ 

^ S NH3 + HqO = NH4OH. 

V-i I ( Alkalis ) s (^) 7\^^\ % WV^ 

I 

W\^ I NaOH, KOH | A 1 (OH)g I 

W ' ^ s (^) I (^) vii^ ^sTtn ar^ic^i 

(OH) sitrv I ( 9 r) 2f^«i ^c?r i 

<^) i?^*! ’Tt^CSliJ ^TC’t I («) ^’^*1 



(litmus) I f^srsr’^rTf^srr^ ( Phenolphthalein ) 

( pink ) TO I (p) I 

(^) ^ '« « 2 j^ 8 U 3 Rr <2r«f1#S (i) *rf^^ 

^f% 5 ii "SFr^^ <2r^ s 2Na+02-Na202, 
(ii) ^T?r : 

Ca0H-H20 = Ca(0H)2. (iii) ^f%Tn 

: 2K + 2H20=:2K0H4*H2. (iv) 

iSJ^^ ; 2 Cu(N 03 )a = 2Ca0 + 4N02 + 02. 
('=) *^tC?Rr (Acidity of a base ) S ^Tff^ 

^SSfTf^^l I ’sfTc^^ (OH) 

^ 5 TC^ ^'s^TI ^W "afSSfTf^l I NaOH, KOH— 

'«risJT 3 ft (monoacid) TO, Ca(OH)2, Zn(OH)2 TO I 

i t (^) 

C^T^r ( Basic radical ) ^1 

^^^^1 c^ @ 1 ^®| I ^^?iT"n 

= «ft^+^jTf^j%^ ( acidic ) ^1 ' 5 T'<t^+TO“t^ I HgSO^^ 

v£|^fg 'S ^^ 1 ^ZTi[ Na '9 NII4 ^t^1 

NaHSO^'Q KagSO^, (NH4)HS04 ^ (NH4)2 
SO4 I 

v« I Ciasi^f^'st’f s ;— 

(^) *ff^^ ( Normal Salt) l 

®f^«| I 'B TO?^ ( equivalent ) 

^ KNO3, NagSO^. 

'Q ( 2 f ^'>5 I 

(^) Wtf^ ®I ^*1 { Acid Salt ) •, ( Polybasic ) 

C^ ST^ef 

sst^Tc^ 9H«I ^1 ^-»f^«l, (Bi-Salt) I 

^7tf»!*:^ «N ysf^x ^ir; 



^ Tl i'®'® 

KHSO4, KH3PO4 ; f^9l 

^fsf^ c?r^s| j NaHS04+Na0H = Na3S04 + H20. 

s ^ HgSO^^c^ ^C9r?r ^ f^'s I 

^T'e 1 ^^ 1 z^ NaOH ^ 

( neutralise ) I NagSO^ ^r^*! '®atf%^^ 

^Cir f^'Q I I NaHSO^ I 

(^) eR«l ( Basic Salt ) S c^r 

(OH) ^ ^9t c^% @R«1 I 

^^z^ «FTr?j?r ^tz^ ^ ^z^ ^^1 

m\ 2PbC03, Pb(OH)2 ; CuCOg, Ca(OH)2 ; 
f^^IsTTft ( di, tri-acid ) ( OH ) ^Tf^ 

«2f^^ ^ I 

Pb(OH)2 -» Pb(OH) (NO3) 

b^8 I 5rt«1^1 (Nomenclature ) ; (?p) C^tcm STt’*! S 

^•n, c^tta-vii^ ^T?iTn c£j^ ^mr? 

^R 1 >!T^R't«: umil ^s(T^ en, ine, on^ C^\^ 

Sodium, Hydrogen, Iodine 1 —Selenium, Sulphur 

(’^T) srrsi; (^) ( Binary ) »Rt«if ! 

I siR==*Cf^ ^ 

( electropositive ) 5TR+^'<T^?1 ^R+'Slt^S ( ide ) j 

■ 5 i^ri CaCg—srr^i+'srt^); 
HCl—Tt'^C^fC^ C^wt^ I 'il^TR^ rYst ( 

c >9 o ) ^tf^z^ ^^^ JiTc^ ^1 ^ ^ 

C>I>C^?I ^Ttcsi^ ^Z^ ( ic ), ( ous ) 

I 5 CO —?R:il 1 ( mono ) 

•CO3— 'st^-'sr^f^®, NgO— no— 

^ ^ C?!^ C^RfT^, ^BTl^ C^SfJ^ fiRiR I 



i'©8 

(i) srtij t 'Q ^ 

'STTlfw:^ (Oxy-acid) ^c»r I C^% 

(hypo, ), «rt«( 

( ous ), (ic c^I%), ^t?f (pe* k^ ; HCIO 

—^cnrc3FNT>T ^JTPt^, HClOg—c<pf 5 t^ ^Itf^^, HClOg— 

CjFff^^ ^Jtf^^, HCIO^—^iTf^r® I C^ ^JTf^C® 

'9 ( Hydracid ) 

I vi)^ 5 (tc^ vsT^C^I *t^ 

^<jri—^JTf^T^ HCl, HCN. 

( Thio acid) ;—HCNO— 

HCNS—^T'8f>T?iTf?r^ • 

(ii) sir^f??’TTc^ i ^ 

^f%'^TTf5!^ ^TTCSJU cSl^ ( ate ) <Ji^\ 

^l%-^Itf^® C'-I^ ( ito ) C^N 

—CaS 04 (HgSO^ ^jT^rf^Ilt^ 

7 fT^?pr^&—caS03 (H2SO3 k^z^) 1 ^^z^ ^^z^^ 

srTcir t2f«rc5^ c^tn c^tz^ (ide ) ^<iri 

^?r, ^««ri C^Tl%^T^ CSFt^T^® (Nacl) 

W i S 

fS^sj: ) ' 5 r•^l:f:T c^rT^ c^msl s 

cTsrf^ c^fWT^i ^k.z'^ c^T^^l=o 

^ I ’f^'*ittl,'?r ^1 '« 

I AlgOgC^ AM?r c^Twj^l = s, Al-iii?r 
>fN^1 = 2, 0 - 4 ^ C^m^1==2, O-^^ 

:• s(T^^’Sfvcn (Ai^) c^mr^i X >i^^ji=8x2 

C*r ( 0>a) ^3 ^Tot = 2 X 3 I ^*rT^^*i 

cif«^l OT r 

W S M(OH)*i;; M = %fr^ ^1 NH^, a?=:t(t^ 

C^mi^l I Fe NH4 oj^c^f^ ; ^?ri Fe(0H)3, NH4(OH). 





(SPRrft® • MCl^; Tt NH4, 

,r=:«ft^ ^1 ^^1 AgCl, CaClg (Ca f^C^Tf^ ), 

FeClg, (NH4)C1. 

(^) (HNOg-iiii • M(N 03 )a? i M=«rf^ ^1 

= ^1 NH4 vij^ ^^ 1 , NaNOg, ( Na-»iRK:^^^1= 1 ) 

CalNOa)^ (Cav£|^ C^mT^ = 2), NH4(N03). 

(^) ( H2C03-.£|^ ) S M(HC03).r *, 

M = ^1 NH4 ; X = ^1 I Na(HC0.3)» 

Ca(HC03)2. 

(S) ( HgSO^-vii^ ) S M(HS04> ^ 

NaHSO^. (NH4)HS04. 

^f5 si^n (OH), Cl, NO3 HCO3 , hso^ 

( 5 ) (HgCOa-^^ ) % CO 3 ; 

cT^«| = M.j(C03), ^^1, NaglCOa) I %^t#l 
^?I«1 = M(C03) Ca(C03) I 

( 5 ) (HgSO^-iq^ ) % (SO 4 ) ; 

=^ 5 ^rv '<r^?r ^^*1=1^2804 ^ 

NH 4 i J[^\ Na2S04, (NH4)2S04 I ^^«1 = MS04 ; 

M = f^c^T'^ '<t^, CaS04 I 

(^) ( 02-iJ^ C^^): MaO^i?—il^TCST M = c^>oT* 

= KCSft^ C^fwr^l ( 1 > 3 ) ; 7^n^ Na20, AI2O3 ^ MOar— 

M = C’jit^, .^• = t 5 T?r C^f^J^I ( 2 , 4 ), Tl^^ CaO ; SO2. 

v-'Sj I (2rc?rti3fttfr &5iri t (^) v 

Zn + 2 HCl = ZnCl2 + H3. (^) + i NaOH 

+ HCi=NaCi fH20. (^) fsrip?r^+w 3 r»'«rjtf%^ j sOg+HgO 

:s=H 2 S 04 i (^) »rf^^ ; CaO + HaO^ 

Ca(OH )2 I 



s»!s 

awMt 

1. Define acids, bases and salts. What arc their characteristic proper¬ 
ties ? Give examples. « m*l 

^ I Wt'Q I , 

( Camb. J. 1919 , Punj. U. 1937 ; 1920 C. U. 1912, ’32, ’37,) 

2. Define basic oxide, acidic oxide, acid and salt and give examples 

of each. "srjT^ 'S « 

Tt'S I ( Camb. S. C 1924 ; M. C. 1946 ; ’32 ) 

3. Define salt. How will you classify salts ? Classify the following :— 
Sodium bi-carbonate. Copper chloride and Sodium nitrate. Has the 

reaction of a salt anything to Jo with the classification ? I 

< 2 f^c-sr caf%^ ^ ;~Wi festsi 

cJTtfe?rt5r 

? ( C. U. 1928, ’34 ) 

4. Vrlhat do you understand by the basicity of an acid? State the 
basicity of HNO 3 and HjSO,. giving reasons for your statements. 

HNO. 'Q H3S04-.£H ^ ^ I 

( Pat. 1933 ) 

5. If M is' a monad clement and D a diad one, give formulae of 

their chlorides, sulphates and carbonates. M ^ D 

cjrriit^, > 11 ^^'«(Tf'^rt's 1 

( All, 1914 ) 

6. '^''’hat are acids ? What is their action on (a) metals, (b) bases 

and (c) salts ? Arc all bases alkalis ? Give three methods by which you 
could say whether a solid is only a base or an alkali. ’^sntf’TO ? 

«rr^, '8 s’i’rc'ni fV ? 

Tr?fC-5 T| WHW I ( Camb. S. C. 1921) 

7. Explain (a) acid, (b) bass, (c) acid salt, (d) basic salt. 

^#15 5 pt«i ^rr^i i (c. u. 1942. > 

8. Si .etc, with your reason?, which of the following substances you regard 
as an acid : ammonia, hydrogen chloride, carbon dioxide, hydrogen sulphide. 

CjFliSttiF, 1 

( C Jun. 1924 ; C. U. 1924 ) 



[ C'ourffe Content: Study of water, 

(i) Water as a solvent. 

(a) Solution. Separation of a solution into solute and solvcn t ( by eva¬ 
poration, distillation, crystallisation etc. ) 

Simple examples of fractional distillation will be included. 

Atmospheric gases dissolved in water, their biological significance. 

The emphasis is on the solubility of gases in water. 

Solvents for fats, paints and lacquers. 

No knowledge of the chemistry of the solutes, or of the solvents is 
expected. The emphasis is on examples of solvents other than water. 

(b) Saturated, unsaturated and supersaturated solutions. 

D—Preparation of a supersaturated solution of sodium thiosulphate at 
;he room temperature. 

Concentration ol solution ; solubility ; solubility curves. 

D—(i) Solubility at room temperature. • 

(ii) Chart of apparatus for determination of solubility at temperatures 
higher and lower than room temperature. 

(c) Qualitative study of effects of temperature and pressure on solubility 
pf gases in liquids ; and of the effect of solutes on freezing and boiling points 
of solvents. 

(d) Collioidal solution and true solution. 

Simple ideas of size of particles. Some everyday examples of colloids. 

(e) Water of crystallisation ( Efflorescence and deliquescence. ) 

D—Estimation of water of crystallisation ( e. g. of Alum ). 

(f) Natural waters, purification of water. 

Mention to be made of hard and soft waters which will be studied later. 

(i) Action of water on oxides of non-metals and metals. 

(ii) Water as a compound. 

(a) Action of metals on water. 

D—Action of sodium ( evolved gas to be collected and burnt). Chart of 
action of steam on red-hot iron. 

(b) Electrolysis of water. Composition by volume 

(c) Composition of water by weight. 

(ii) Chart of Dumas' Experiment. 

Action of hydrogen on heated copper oxide. ] 





i«)r 


^ 5 ^ ( Water ) 

>6! = 18, ^^t^ = 9, ^TJ «; = 1. 

v«^ I s c'sit®T<iii:’f ’rf^^r«r^ t 

1781 lllfc^ ^Itcs^f^n ^ 1783 C^, 

'«'®rT%c^cst^ I 

VV I S CH?P c^fcn 'Q ^ f-t^c^* 

'srrc^ I i ^t^tir 

TfTi I ‘SfT^ 'Q ^f%Jf-C?C^ "srtc^ I 

v-e& I sp^r 'Q ■5fT'f«(T^c«f?r war 'Q ww 

*1?T^ I C^T^WW ^IX 'S wc^^ ^ 

^aTC5 I <211%^ C^?, K^ 'il'SIJ^f^ ^tUSQ 

W^ 1 C^C^ firt?l ww 

I c^^?r »T5f w^ I c^t^aj ^w 

1 c^c^ii wc^r^i 

^'^ I c?c^ wr:^^ ^tc®T ^1 c^T^ i 
^Ti5 ^r^i ^^t<i ^sit^ 

WC^ I W«T ^f%? ’fTCil \ 

7^0 I W^^RT ( Natural Water) 

^’Tfcu wrsTf^^ W^5T^ c^sl^f^sT^r --^^1 :— 

(w) wjgrjjtiRr c«l^Pr5t^ s 

ftl?r w»T s w^ 

w«rt^ ^T'n ^Tic ;5 f^H^i I wsfta 

^T'n f^pf^ai wfc^ \ c?c*r ^T"^ w’»j 

^^TaaiC^r ^1 ^?waicn I ^ ’?f»Tf^W5TC^ <TTf^^ ( naturally 

distilled ) WW I s?^ « WW 

wTn^JT sTT^cJrcersT, wf^cw^T, >rr^fgr ^TTrsrffJi^n 

=lT^ ‘Jw WjTf^W ( ^B5WC? ^f^«.*cm'sfC*1 ) ^JT^ 

wa 1 a W^«l « wff^tiii <ftw 



^ I PeSg 1 c’TTprt^^r 

FeSg HgSOg, HgSO^, 1 ^ nf^^siTt*! 

c’rf^TwH ’^ar ’^TCRa #a 

^T^ixpt^r ^Ti:^ i 

nf?[^*i 's[m '-15^1 11^ I ^Ta- 

^1 ^'sj I c^-w^ 

*fc^ ^T^Tc^ I 

(ii) \3 

’^scaa 'Si'iJ f??l1 ^f»ff^^5TC^ *rf?I25^ C^TiR'Q ^T^c«1 

f??(i ^ca I ^1 

^^5TTa I c^t^ar 'e ^n^c^r c^T^r •sjsrf^’® 
( fcuspended ) ««[tC^ s[1, ^2^1 "f 

Ca, Mg, Na, K, Fe 5fff^ 

’tlT^ ^ca I 

(iii) ifftiT • ^l^?r 

f^?[i ’i?:^ i <if^5iT^ w^Q f^c’T \ 

^ c^% I c«(>® vij^ 

^z^^ nfrr<^ i ^f<T?j »f^ ^tc^ 

'Q ^f\^ I ^c^r 

« '^m 'Q ’^rrc^ i stTJTfsf^Ft^ c^N- 

^WT^ fkf^Vi\ <«rfc^ I Na, Ca, Mg 'Q 

K^m CSFf^Tt'S, « ^Tli-^Ta^C5T& ^^*1 

1 <2|5rf^^ 

(iv) 9fa^-^(;9f 3*6% n?K ^ >TRrar ’twK 

I ^a*i 'sg-'^cia ataTf^ >!^c-fc^ 5a i 

^5Ta ^cai 2*6% y\um ^ra*! i ca^war ^5T? ^a®tT^ 'Q ^5l 
'STC’ta » 5rai, «ii’5 56^1 >6 v£iar altn ^»ta 'arta^^i- 

faf%^ 12 carTf5 80 at’B 9ra*i attar i 





I wm 's c^^-ft5u1«r?r^ '®«t: 

(Dissolved sabstances in water and their biological signi¬ 
ficance ) : (i) (mineral) 

I v£i^ 

?[Tfir, ^Tf5 «rf w f^5i 

^f%Ki ^ ^3rT^ "inisii <*rTc^ ^n i 

’r?tc«^?r ^ ■'^t? '« f¥%5 

'«9c«f^ 1 •, 

^«*ri—(^) g1^«ri^ <8f9r—NaCl ; (tf) *^ptft?I WSH —LiHCOa, 

NaHCO.j-^-^ ^?r , (5T) ^tfS^^I—-5171^1^ COg- 

^5t ; Ji’i^\ Seltzer Tf=T ^^>lT? 

^71 I (^) (bitter) ^ ; MgSO^^ >6 NagSO^-^ C^^T^- 
® ; (S) H 2 S '« NagS-^^ f^^tsni^ ; 

Hepatic ^r«T l ^^.^rC'QTT Bath 6 Harrogate 
I ( 5 ) J’e{HC03)2-^^ ^5T; (^1 

'Sfvf ; (^) KI ^8 Nal-^^ i^eT | 

'Q =5f?:5T^1s 

CTIN f^<lT^7l I ^T’IT f^TT^ 9tfV?l1 « 

(ii) '511^ (fresh) ^c^T t5 ’CfC^F I 

I (impurities) (detection) z 

^ «r^T!f '^^fk s—(^) '9 (i) <2r9tt%^ I 

(^) '9 C2l9|f%^ ^^1% ^Tf^CST ^2lC¥ C^T^II 

cw^c^ I ^5^ 9 niz^ sfi I (*?f) 

t ■'^'^ (A) ^PC^Ttr WC«T7l ^1 ■'^C^TTl 'il^f^ 

^TC^«T C ^<j[:5 'g^T'Q 5pTi:57^f& ^C®T?r fs^TJ «irtC^ I 

v£l-?Ff& n^t’sPfJl^T B ^f%7n ^"^TCTITJ ^C^T 
7JN I ?r%^ C^<^T'8 WC8771 



W i8> 

^fw ’trT^arft^ ^Tc’^ - ■nft’^'l-sr^ 

(^) aft^ 

c^iffjrcsr^c ^snr nf^? 

^ c^fsn »T^i "stn- 

«2fnTt^ m 

I 'srsf^rf^ 

I 

^^'S) I 'ci^^«i s (^) 

^T^j '9 -sr^rf^^ ^w, 

^T%, ^T<^) 

^f?[^i ^1 nf^^sfT^^i ^^1 

^ I (^) :?NT ( Na, 

■ K, Ca, Mg, Fe ) (^) 

^T^TC^T ^^1 

I (9|) f^— 

^^tft COg, NHg, ^tl 

HgS) ’rrf%'^ w f^^i 

CjFtf^sT ^TT>r NHg v£)^*n N^ 

KMdO^ >6 NaOH f^^j ^^tC^Tl I 
f5w^ ^1 ?ii®rt^ fit’!'®? 

^8 cn^ f?<ii 

^ I ■ 

&81 2 mi ^I%^1 c^ 

^T^' I •2rf ^’fc'SF w^T i2rT^ 'Q '2fT«t’??fi^ I ^«T c^ 

^ ^t^1 ^Z^ \ ^?1 ^^Tc«r 

•i 

^ 1 ^5t <2f^^ I 







^8^ 

I <2r^^ ^ I 

^9r^mmT9 ^9r ^511 wc^rii f^fsi 

?fRii f^?r ^^1 •, ^^1 W Wtc^ ^c»r?r 

t 

'9 r^C? I (^) ^^5rf^wc»T^ 

c^ ^t’T «fc^t?f5r ^cn?r 

'( ) I {^) 4t°C «£|T ^C9I^ C^ '9Wi( 

( itf^l) I (^) 1000 stt"^ 'QWOT WST C^ 

^»r ^c?( 1%^^ ^c®r I 

^(t I (Potable or drinkable) ^ » (3qs) WCS^RT 

^^fili—«2f^f%^-'5T^f^’^gr, 

^t*n 'Q ^»iT%5r, «t^«l >t(gr, i 

’«It^T,?l ^31 ^?Ti:^ eT^«l, ^f^C^sT >9 ^tt- 

ti(t^i «rc?fmi{ I c^t^sr nff^'^ ^1 w^r (flat, 

inbipid), I C^zm ^TsTf^^ 

(^) <tt%r ^TSTf^^ 

9 ( fterilise ) ^f?f^1 niOT 

I 

w^^T^*tr3r ^f%Ti f?5ri 

( coagulate ) '^"^1 >6 ^Tf^r?! TO f^^1 

nt9Ki ^T?( 1 

Sltc^ ^jr^-^rf^C® ^n f^Pl^T? I f%JTf& 

9 ^Tfir \ ^^rc*r?r w f^?il 
*fni2?-^ ^^¥1 flcuij W511 ^ I 

sfkBT vfl^fB ^f^i fi:? ’«rtc^ I (Pasteur filter) 

* *^iiigr^*i, «it^ >3 *TM=r ^ w'qtti 

^!5te5 » 



(unglazed and porous ) f ??|1 

^ I 

(^) »t^c?Ri W9{ t ^ » 

^ <2rg?r nw f??i 

^TC^r C^T’^n ^ l 


WATEa 



'^^^K f^—«r^r?r BfrsTsr 

^Tc»r Cs^T^rf^ ^T5T^ ^ W1 

^ I 'iit <2 JC^s14i (settling tank)^C5T l.vjq^fU^ 

• 

af^ 

I (ii) ^TW >Tt^TC*IJ 5 tn fw?l 1 

cffft^T?( srffi ^ I 

( 2 ft^t 4 (filter bed) Tfz^ I 5 ^ 1 , # 1 ^ 1 W^Z'^ 

^rc5 I 'Siz^tzi ^sTT^^n m ^tzw—^5 

^NZ^^ ( gravel ) ^?r, HCi(j c^f ^1 'S 

I ‘jq^ W %1 f*r?l1 ftC5 5fi|?l1 

I "s:^tc®rTc^ 'Q 

^ I (iii) nl^ 2 ¥^ «fc^Tii nv^ 

cn-c^ 5 T ^ri*^3r I :— 

(i) ^i»f^flr, 5 =r, cmf^T^ ^mz:^ (0 (ozone) 

n’^tf^^T^ nr^^ir^fTcsit «rff% ani ^t^i, («) cjFTf^JT, 

^T^C*lTWl^T^ (hypochlorite) ^^hn, ( 8 ) 










^8S 

(ultraviolet) I ^ntC^ <2r^^ f^Rt 

’fft'*F1 ^KI ^ ^T#l 

^'h ( Aerated water ) ; ^rTT^ 

^c^T i9T^T I wr^r isrf^^T ff% nN I csr^R^. 

C^T^T'QUt&f^r, C^TC^K^T^I WT 

5Tc*r ^fk^ ^f^Tsrf*r 
flf^ f?iri ^Tc^ I 

^f%?n ’srN ^T^Tc^ i 

f5f?[, c^rTf^^Ti^ 'Q ^T^rt^ c?«iii i 

I ^ (Hard ) \8 (Soft) w^T S (^) ®I<^j S <^ 
’T^CW ’Tf^TC=T?r C¥=T1 ctf?[ ^11 C^^^ 

I mi cTf?< 

^ I 

(^) ’srf^i ®r^®i ^cT^?i 

'Q ^rt^f>fifTc^ [ Mg (HC 03 ) 2 , 

CaCHCOglg ], 5Tt^c^^ (MgSO^, ^CaSO^) ^1 CSFNT^® (MgClg, 
CaClg) I 

{•yt) =»!Wit \S <^^2 ^f<lR 'Qf^^ 

(PaliL'itie, stearic 'Q oleic) i2r^f% ( organic ) Na 

^1 K i9Nt ^^*1 I »it^t=T v£i^ 3i^«T ^zn 

I ^^f=i (surface tension) 3^*1 

J c^i^^gr ^^csnr wc^t ( c^sii) 

^Tfr I 3T^c«f? '®rrrf%^ Ca, Mg th -\ 

Fe «rr^ c^ ^^*1 ^5T?rr ^t^t i =^^?T5. ^TtrfOT 

f^-tttc®T Ca, Mg ^1 Fe 2?T^T 

^C^r Ca, Mg 3r|Fe«tT^?T 

^JTf^C^ ^art^ ^^*1 1^; 2NaSa4-CaCl2 = 

2>faCl + GaSa 2 (^r Sa ’^^) I ^arT^J 



(scum) -JT® Cr*n ?tll, Ca ^ Mg-viRf 

TET®^*! 511 ®®^«i 5rr^T=T ^ 

^11 ^:c«F^c«f?r Tfn wc5r?r Ca, Mg Fe-^^ 9f^c«f?r 

(softening) | 

(^) «f^?i s ^ < 2 r^Tc^^ ^; ^<»n— 

(i) c^ Ca ^1 Mg-vii^ 

®l*8ftft (temporary ) ^^1 ^?l®1 

(ii) Ca ^1 Mg-iii?r ^1 C3Ft?T^ ^^*1 3rftf^ 

•^ttt ( permanent ) ^ 

^^1 5(11 ^?r®Tc^ ^f^c® jpiif 

m^iK f^i arT^T 9T^r«l nf^'f® 

"^Ff^C® I ^ 

tS 

2&V I N8 ^S1?I S 

Ca ^8 Mg-JIK 5T^«rc^ '«r^t«rT 

^Rti <tfe® I 

iv. ^ 

" (3^5) S (i) ^ :9t^ 

'Virf^T ^tf^'f® ^^^1 '^Vof^n \ 

^Ca(IIC 03)2 ^ Mg(HC 03>3 = CaG 03 ^1 MgC 03 + H20 + 

COg; c^&f%c® ^1 -5jt?:^ CaCO.^^ 7(iprj 7f^ i 

(ii) (ast#*{ Clark’s ) nf%TlT«! 

. Ca( 6 H )2 C 3 (r- 5 t CaCOg '« Mg{OH )2 

Ca(HC 03)2 + Ca(0H)2 = 2CaC0o + 2H20^ 
Mg(HCO gig + 2 Ca (0 H = 2 CaCO 3 + Mg(OH )2 + 2 HgO. 

^’Tta ^ 3Ff%c® t2rc^t'^5itr%f%^ fTfc^r ^®i. 
5(1 I ^z^ •«r?i®ti( ^ ^^c® 

'2rc^ftw5T ^® ^T^isrf^ ^f%i:® • 

(^) (Wtfr S (i) ^z^ NagCOg (Ttn®. 

C>TT®1 ) f?C^ art^T Ca ^1 Mg-ti)^ ^ C3FT?T^® 'Sf^T^T 

Ca ^1 Mg-vii^ nHl'f® ^^1 ^ ; VCaCla 







MgClg+NagCOg^CaCOa MgC 03 + 2NaCl ; )MgS 04 
^ CaSO^ + NagCOg^MgCOa CaCOa + NagSO^ 

^5?«f ^C5r i »ii^ 

(»' (Pormutit) 9mf^ o (Zeolite) 

^'sf^ 'sf'® ^^l^^ c>TTl%^f^ 



Hard 

Water 


-Permutit 

-Gravel 


Soft 
Water 


*s»5r< ffes 


- “-“3- ■=. — — ^ WateK tank 






'*f 


-T _z- —-*'^^-'M-^oft warer 


Gravel % 

f. *' i 

irer 


Q 

- 

-A 


nv^^rt— j 

1-- 

iU^ 

— 







-sf^ I ^C5r I ^«jf r 

-sr^fj f^5i ^if nto^ ^f^csr nT^^f&c^?r m^j Nar^if^f 
^zw west? art^j ^ccf^ Ca >« Mg-nif Tit^r 
Ca >6 Mg ^ I 'STC«(J 

^f?r I NaCl ^1 NagSO^ jfztf :^Z5 5f%TI I 

CaSO^ -Ca-^rr^fS^+NagSO^. 








«T^*l ^tC^T I c^^'^sr ^teT^r ’®fT^ 

STII 

^f?if ■^T?r^[f5c§^ ^^^?ic®r^ 5f%ifl ^Tn I 

1 f?ll1 ^i:?[ (10%NaCl) <2fTff^ 

^?ftC5Tl I Na-nt^r^fS^ ^ I Ca-m^^?+ 

2NaCl = 2Na-*ft^^f5t+CaCl2 I 

^1 C5t«tfPl% ^PfT 

’^rtc^ 'iiT^ 'Q 4*tc5 ^?r <«ftc?F i 

^]::?r uT^i i ^z5 ^Tf^ii 1 

'SPFT? I 

.„ ..I_ 

V ’l?^1 

Ir '^^^T’Ca ^1 Mg cSPt^Tt® ^1 ( ^C^T Ca(HC03)2 

■ ?TT5I^^ ’<rTf^C5r Mg(HC 03 \^ ^TfVc^ ) 

^ ' I #1^^1 ^1 55T f?^1 

V ' ®K 

c^rr^i f^^ii I 


S)5» I ^ ^ wcm *rt«ife s (^) 

vsf^r <2m^ ^1 5111 >tT5Tc^ 

^1 ini^tcir^ ’ttoi ^rf^r^t*! 

(CaSO^) 'Q ^Wf^Kt*! (CaCOg) ^^1 ^ | WTt?* 

iSH ( Boile^ale ) ^C5»r 1 i ^TlJ 

^3r f??:^ ^ c^ i 

« 

^TSi I c>T^ir ^ e ^srrtf^rsK® Mirr'® 







^ I (’^f) ^9r 3it^5T =1^ ^ 

C^^war C^tnNT^f'hl (laundry) ^ ^f%r® I C^fT’fNT^tST 

'8 ^8^1 I {*51) nr^? ^sr 

5{c^ c&-m^ c*r^-^csf I \ 

iVi) ^®r C5T® I («) ^T^w, <r!r*t^. ^9^ 

< 2 f^f% irT^iTiifsr^ f^cir i (^) 

^OO I 58p(;5Rf '®®| • ^c| • (i) *ffa^T?r, 

^4Ct=T, 'Q ^a®r I w®icT cwa I 

^\i:j??r ^ 1(5 ^l%ai. ^ cwa Tfcpa nTc<5 

w^ cWTf I wc^'?r'®rt:= 4‘’Cc^ 

^< 1 ^ I 760 fTs^s f^: 5fc5 ^c^tT ^;iT^p == lOO’C, ^t«Ta f^^T^ = 0®C. 

(“) ^ t WC^a 4’Cc^ ^C^t55 ^ I 4‘’C-^^ 

^5^ ^fac^ fV'^i 4®C-^iia ^fac®r wc^?! i- 

^ 2^1 O^Cc^s I 100 ^r; c>i: f^: W5r=i09 ^.* c»!: f^: i 

C>T^W ®Tc>t I 

(iii) ^sr ^Tn '9 I 

(iv) Solvent power o£ water ) % 1(5 

at^r t ^Z^ ^w ^fJT^ 4\ ^ 

I *511? >rT«if^^f^^ ■«rjtf?!^, c^t^i « 

^zm ^^C5T ^T*t ^"9 I 

cs^r^rl^ (NH4C1) 8 f^R 1 

5*fT< ^tai c<>^ -^Tii^ar 

f^Rai ^i9 I ^335-wc«fa ^z^^ n?K 

«rTc^ I « ^ajfar i c>irt« 

^T^Tar *iRT5iTc«i arf(^^ 1 5tci5 ^z^jL fw^ 

c^t'^, ^T^1 nwt< ^n■^^ c^^rc^T^c^, 

^1 ^fai^ c^*r^ ^ aw^r 

'Q f%f^a ^ 1 c^t^ 



i Tt^rr® 

c^« ^51 ?[-x ^Tf^ c^3t f^?ri I 

C^5T, C^C3tf%JT 

I ^^5 vQ -pf^ ^ 5 ^ 1 1 «ij^ 

C^^fsFiT, ^Itf^C^5T, 

'« '^tc^il '<3 CsW '^‘1 

I nsfrc'^^ I ^Tc'^t^ 

^fir wi >T^^ I 

’^*1 1 ^T^?:®n:wcJi?r 

( neatral ) ^^ft®, ^Tl I 

(i) f^5I1 (Action of water on metals) % 

f^fsg f^f»^ '<T^ f^?I1 

I "SFt^ c>lTf®^t's^, 

f^?(1 s^^nr c^ ^T^c^fc^JT ^1 

=ff^® f^?lT^l ?ir C^ ^T^C^frwsT ^riT^ 

I c^l^sF ^r-3 f^f23® 

( amalgam ) ^c^r I C>lfi%llt^, 'Q 

I 

2Na + 2 H 2 O = 2NaOH ( c>!Tf®^t^ ) + Hg 

2 K + 2 H 2 O =2KOH ( ) 4 -H 2 

Ca H- 2 H 2 O = Ca(OH) 2 ( ^jt^feT'*! ) + H 3 

(D) : (i) 5[9 I ^T^r 'Q 

f#f^5rf3^ I t^Tcw?r c^f5T ^ =(11 ^^tc® 

*r^rf%3iT^ v£i^^ 7Tc^ >ic5f 9rjt^ 

^ I '#tf%isiT^ ^c^?f ^f%<n "51^^ 'SI® ^C5r?i 

f'<^ c^®t^ I ^f® ®w 





1 vfi^ n?t< I c>i^gr 

^c?r I 

(ii) ' c’rrf^KN ?t'Q i^ ^t^fc^tt^jRi 

I C’Ttf^irt^ 1 

^5r ^5r I c^Ttf^^r^ c^z^ 

wz^ •sTc^ I 

(iii) cwi^ cwT^ c^Tf^^(T^ ^z^ >rc«f 

^6 I I vii^fg *1tC3[ ^5T ffT^nt 

^CsT^ ^C^fT ?r« I >ff^^ ^z^ 

^’f?r I ^rn^f-sTTc^ i ^]T»i=sft^?:^ 

tHi?( 1 ^Tf^ '2fc^-r ^r^Z^ 

(iv) W5T^< ?f« \ 

^imfsT^N ?(T^ cwfm) ?T« I 

^z'sf. I ^ 

^fsrT^I %5T ’fjT>f ^r?i^1 ^d i ntcai^ ^t^r 

1%^'5^T^ ^z^ I ntc3i?r ^C5T -•{^ f^iii ^"Sf "^TfSc^r 

C^f^td I ^N«l f^J’5ffC>T^ wr^iT 

>r':^ 1%?n 

^Zll I 

(v) 5 tk+^«i ^q3i>T?r 5rt?ii ^T^Tc^ ’5iThfcj=<r>r^TT^ 

^1 ^1 ^ff’Q I ^^Tc?!r c^u 

f^?(i ^11 

^53 -sdr^lciff^gm ^t c¥f%?ii TrT« I 

i^t^c^rc^JT I vfi^/B ntcir 

^f%^i fwc^ ^rf^ ^z^ fmu ^z^ sfgir 



2A1 + 6H20 = 2A1(0H)3 + 3H2 

H- 2 H 2 O = Mg(0 H)2 -f Hg 

f??[i ^ 

3Fe + 4H20 = Fe 304 + 4H2. 

Mg + H20 = Mg0 + H2. 

(^) t ^'w C5r>^“^< 

(Fe) I ^riT^r- ( gas oven ) I ” 

■5^<i f^^i tRTCJn ^T5-s^^ 

?T9 1 ^nPn^ ntciii? 



^c^fir iim I 

-2fc^’^ I «r51 

C5T>5^fc^ ^ I 

^?IT« I ^f^C^TCW^l ^1^1 9tTr»T-WtCir WC^ 1 9tjT>f-^t?I 
’rjT>T-'5Ffc^^ *r«rf^i ^Tf>T 1 

1748 m^n (gun -barrel) 

C«T>?|< ^ ^fll?(1 C5TTf?^^< 

^c^sf c?c^5T di 





i v£i^ f%fS( laj’s^t®! c^, 

c^t%^ ’f?T< 5?c^ I ^^1 ^f%c^sr'« ^T^:®Tc^c=i^ c^>r-5|^ n?T< i 
. 'STK^tflf, f^5r-5t?f, csfi^ wc®f?f 1 wtii 5ii i 

^nCTT’S' ^T^^Tf%, * C^ff^ ?n ^3f!l 

w\^Z^ c^t^ fell ^ I 

(ii)) (1000*C) f^fsii : 

C + H20 = C0 + H2. 

CO >9 Ha-il? I 

c?^i ^T?r:— 

(^) 5(f^, m-\ —cntf®9T^, 

f^gl ^zn I (^) <(t^ ^9(1 ^^JNcs^feT^, 

f^?ii I H) 

*ft^ 'STT^^tf^, ^1 y\z^ fei 

■?Fc^ iTi I (^) ^C5T^ vf}Tf5 ^nT'rT^r i («) ^ft-sjcuTt^ 

f^ifi 1 

. (iii) f^?l1 I 

Tffe ^^3T?l f^J\ ^^Z^ I ’5?^T^- 

e 

c^iTfeT^ 'Q ^iT^feN I ^c^r 

I ^51 ^W I 

Na20 + H20=2Na0H; K304 n20 = 2K0H j 
CaO + H20 = Ca(OH)2 ; MgO + Il20 = Mg(OH)2 ; 

Zn0 + H20 = Zn(0ri)3. 

(iv) l 

f3F?ii ^j%c5T 'sife-sriTfar® i 

®tTw ^zh I * 

(SO 3 ) ^riT^ ^z^ i^z^ 

( ^T^ctfCWi( 



I sftsr f%Nf^ 

f^c®r «tT5t 1 

SO 3 + HqO = H 2 SO 4 ('«rTtf>i^ ) 
p '205 + 3H20 = 2 H 3 P 04 ^ ( ) 

NgOg + HgO = 2 HN 03 ( ) 

wc^r >fT«T^f?r 'Q ^^C5T 

^^T3jfc^ 5Tf9Tf5p^?iT>T ’sttTr® 'e '«rjtr^^ 

^^^1 t5 ( unstable ) ^Ttf^ I *1 

^51 ^T?( I ^T’T 5f^ci 

^Jt’T I 

S02 + H20 = Il 2 S 03 
C02+H20 = H 2 C 03 

:>»o W S C'^Slf^I ^ ( Water of crystallisation ) : 

vij^ffifjp r^r»ij w? 'si‘d5 

’^TTC^, C^^^ CuSO^^, 5 H 2 O, ; ZnSO^^, THgO 1 
( water oC crystallisation) '^Cct i 
<>£ 1^ (crystal ) | '« 

■R^.T^c'^i ^£19 

( Hydrated crystals ) ^?:cT I I 

I ( Test) 2 (^i ^r^r?h?r 'Q 

^wCt^ ; (^) 1 (^r) loO'Cc^ 

1 (^) CuSO^t:^ 5!^«1 

I («) ( reagent ) c^U 

( precipitate ) ^1 ^ZH =rl, (i) AgNO^ 

JS^'t {C<Pf^Ttc®?f 2^^t’•^ ) I (ii) BaCl2 

(=?is) I 5 ^c={^ «t?f< ^T^i 

( Hydrolysis ) ; AlCl^ H-SHgO^^A^OH)^+ 3HC1, 



?i>mR 

^T^c^TcsFff^^ 'sriTf^® I 

I ®PC^ (Composition) % c’fltfif^ ®t?tC5if 

'e^^ 'Q f^f?l 1 vii^ 

^\^f% i ’Tt^tc^iT c?itf^^ <iTffc<?r 

^ I c^lrf^^ ^’fT^Tsr’f^c?’?! **ff^^T«i 

■=^1%iii f^^rar 

^if I i2r?fc^T^ (analytical) 

(synthetic) ^C«T I 

(^) S ( Volumetric Compositon ) ; 

(i) ( Analytical ) 9{%j^ S ^?I1 5 

: N®r^:vs^ ’tT^’TC’sij f^l%i ^ 

(C) I v£)t ^z:^ »i]^f5 nicw^a ^15 

Hydrogen nt'® 

( foil ) ?rTfSait^ 

^rsT«Tr< *?(Tc^ 1 TO 

^T5 fe I 

TO3i?r 
^\ <1T« 

^T^TC^lT ^JT&Tlil^ 'S 

c^<l*il ^n5f c^fsr I 
«faTT^^ 

^ 'sirn^ri^ 

^1 Vila’s C^1^ 

JlTsffip^f^^ ^Ttr^i® Wts I C^, ^Z^H C^t^ 




I 'Q ^Ttf^ ^ 

5?^ ^f^Tl ?t« I 91TT>! 

wcx 1 ^fiic5f c^^i c^, ^Twn:^ (c^r 

f?li1 ) ^ITtC^^ ^t^l5^==2x 

'SflTCsiTi:^ ( C^ f^1 ^TT&Tf^ ^^VS 

I ^ttc^tc^"^ n^t^i-5Tc^ %iiz^ •‘n^T^i 

’•t^ I ^jT>i 

71 ^itcTf ^5r ^5rT^i ^^Tti:®T 1^1 ^^fstc^ ' 

^iTTf ^^ I '^ftlC'Sf*^ I ^till 'Sl'sjtf^^ 

c% ^ ^ 's 

r^fitl ^t'S’l C^1 'Q ^f%cw=r 

^^z^ ^T^1 c^^^ c^, 

( ii ) • ( Synthetic ) v|^f% ; 

(i) ^3t^irf^t:»f?t ^^'7^ 

-^Zim I 1%f^ •\^^K 

fklS '^ITrf-l^ A ^T^-nT^^S'sI ^JT15^^ B 

-5tji5^^ m I c -^115?^^ f?5’i D ntcn 

f%f^ 1 : 2 ^f^CW5T 'Q '^TTt! 

^;t‘I a 'q d nm ^Tf’iTi *^111? 

^f%^1 A ntClT '5(JT71 «2fC^*f vii^^ 

B ^Z-im I A <lTi:i3j >510 ?rTf5jRt7l 

E, F, CWT^1 ^IZ^ I f^f=T 

(‘Ruhmkorff ) ( induction coil ) CTqt?! 

A ntcw ^zim I 



^^$tc®5r 'S 
'siffirBfST ^r« 








^ I v£i^ A ^Inr cw^l i 

^f%c^iT 'Q ^Ttc^fc^c5T?r f^c«i f^v^m ^T^T9f ^ 

l ^5( 1%f^ A ^T^C??r ^WT ^Tf^ B 

tpT^1 Of^ 1 A nt3F ^ ^ C^t^T ^TlJT A <^tm 

<rtc^ ^11 =^'3?t* ’tf^’*Pi ^t?ii c^ ^ 

^t^c^csfs^ ^^^^ «it?i^5i ^ ^r:?! • 

(0 ^‘RTtR ( Hofmann ) 

^g % U-'^T^TC^H eudiometer =(C^ 'H^ '9 

c^t^Ti I ?iT^ '5rN‘^i!%« ’^rtc^ i ^rTf^^rt^ 

c, D 5f?rf^?l1 STt^ffC^T'l I MfiT *fTc*f ^^f5 

( jackeb ) c'^f’&t B ^rt^TC^I ’ITC^ I '^tJt’sit^^ 

132=c ) src^^r ^irTc^ri i c^mi ^T^?r 
tVc¥ E i«rTC^ I CD '^Tit C^’l 

^^1 ^■’P i 

% U-jfsT::^ I ^jm 

2 ^T^r,-5r?:^;T ^ 1 fsjas|c| rigSO^-ii^ 

T<j %f%^i 'srn^r^'i 

5r% I A ntcsi c^r?5r xwr ■^t’^ 

5tC^'-t I 5t 1 ^Tt^T- 

f^3sim n^ i ^Tf??[ ^f^i wt9 f^^ic^i 

^r^TSf sfr^m \ f*%T^riT5r ^T^tni 

^ni?i'i "STfc^n ^"^(5 ^T3[ 

I ?T^i:^fi:5f5T 'Q 

^c? i)^?. tf 1 ^f^fc?r ’Tfc^ I :'« '^V'^ 

’i'5 1 

I '^c’sj^ = i Uim "siT^i^JT I 

: 2 sQ 1 ^t?r^ ^f%C^5! ^ 

35^111 2 ^ IR ‘Stfet ^-?3I I 



u *ftv3r ^qi ^lijisf 

c^nri c^Ts? ^jtn I 



‘lesr^ ffe3j_:^?i!jjt^ ■^f'SC^ 

i^) ( Gravimetric Composition or 

Composition of water by weight ) : ( Dumas’ 

experiment) : 'Q 

I 

f?fa C?«T{1 "•— 

ftf% s f?T{ 

’frlf^T^rsn ^fk^ 

( reduced ) | '«W=i 'sr^T^C^ir 'Q^C?{?r 

5T^ wz^ ^t^z^tzwf 's ^f%rc^c^^ wT^ii ’qT'^ i 

CuO “b H 2 = Cu "i" HgO, 



?prt?in 




(15) S (^) C^T®C??r 'Q ^JTf^ 

’TTl’T U-s^csfir 

I C5T^, [ Pb (N03)2 ] 



i^^9\K ^TsTl’Ef^ (A-ggSO^) ^^«l, (KOH) 8 ^rr? 

I ^ '«fT3r"'^1 (moisture) 

lU^ ’fJfK Vi • 'Q w ^JT>T 

CSFf^Tt® ( CaClg ) ( P2O5 )-^< 



























U-^^5T?r i ^Tc5?( 

^Tfir^ii ^s(^T?r 'Qw^i ^?n 1 

'S^ 1 ^Tf[C^iI 2fTW { fused ) 

^ I t^tf^^rc^'Q '6^5^ 

1 U-5TC3l?r (3Ft^T^^ C’ntf^^ ^ 1 

?Ttc^fCW5T ’'JT=^ ^1\ 

^^1 ^Jf I ^f%ii:^cs{iT >ic^ f^fir^ 

ft » tt tf “(“ }f ff ^ y 'Sft^ 

.*. ■'^51 c^ ^f%ICW^ 

= {x—y) 5rm 

„ >, U „ 'Q^^ = « 5tt^l 

% 

. *. ^C5T^ = {n-m) 5rT^ 

.*. 'Q^=( 

= ( n-~m )~ ( .r~y ) m’ST, 

w5T = ^Ttc5fcwaf+''5r%?:^j{ 

.*. { n-m) ilT^l = ( .-p-y ) 5fm ^f^CSfiT 

+ ( M - w ) - ( a—y ) .SJT^ I 

9K5{T^ c^) c^, wc^r 9-T^t^tc^5T 'Q ^f%?:^?:5i?r «^csTii 

= 1 s 7*98. 

(^) 1 ^ ^^t«f S (’) feR«l 'Q ^t^1 

CWC?{1 c^» W®T '« ^T^C^fCWC^?? *f«rt’^, (ii) 

'Q 'Sff^C^STIl ^ >r^< i^f59, (ii) ^T^t^TC^ST 'e 
'®rf^i:^ ^T’f (iv) C^ C^U 

^9rnr ^ ^ 

^t%m5T ^>8111 ViH I 





^9! { heavy water ) ^ 1 ^- 

^«rr3«l ^It I '®Tfl 'Q 

mfi I 

( Saturated Solution ) >6 Qft^T^I ( Solubility) 

(^) I ^ "^Wz^ ^z^ ^f®r^ 

'Q«l ?[^^t5T ’^Tr^ i 

(i) ar<i«i '5r<f^ ar^c^fir arTc^i^r (solute) ^«ii 

>i^5T5fc^ wc^r :^^«11 v£i^ c^ c^t^ 

^fc^r I (ii) ;rfc^r?r ^ c^ 

firtc^ cetc^ (nr^ri sti 

^U sii I 3r^«fc^ fwzw ^ srl i 

c^ttl 'Q ;gt^ ®fT«^1 ^T’Si, 400 

CTf^ I (iii) J9^«1 (solvent ) 

?Fr?r^5T JSTT^ f¥f%^t nt«ifl I ^zi^^ 

'£ff^<ltJ( :sr^w Wif1 f (iv) nt^JT f^?fj iqT5i_:5tW 

®rT«iii I (v) ^ w^z^' ^nf*r^- 

^if^ZW I (vi) 9fjtC>TiI 

1 

i®'© I ( Saturated ), '©(7I^9|^ ( Unsaturated ) 'Q 

( Supersaturated ) af^ej % (E) : {^) 

C^t?I1 ( iTT^C^^-nitro ) i 100 5lN 

FM I ^f?i wc®r^ c?’i I cTft^i 3?fhf^ ^ I 

(tf) vil^^ cn^H^ ^Z^ ^rtc^T 

W c^tiji WC5T arft^ i c>iT?i f^rc^« 

^5TUl ^TfVc^ I 

c^T^i sr^ej ^Tir, c>rr?i 5r^ei 

®rrcii sn I (^) af?im 5®c 5?r^T«1 fl^rc?r^ 'srf^f^ 

C^ltn I (^) 6“C ^T^t'Q I 

c^m wf'Q I t^T-Q I («) %^5T ^?r I 



(^) iJTf^Td ’lf%^'l \ ^T^T? c^T^i'hr 

^’1?) c?^1 ^ a :—(i) 

art^^ art^c^ ^f%c^ i 

ar^«fc^ 5ff^«l «pq^ (^) I 

^f^^fcnir C5c^i isfPn iirTfVc^ (ff^«l ^c^r, CT*iiT 

(^) I ^T®Tf%^ ^5i=^T?{ ^c«rr ^f^iw ^ 

^T^i =n I c^TiT'« ’flFHc'i nf^xTc^f^ c^%' 

:st^ <<Tf%C5T Har^*! ^c^r i ^ :5t^c^^ 

’TfsT '5r«^n arfc^^ ^fk^n 

I 

ar^*! ^55^^ ^^T?f ^1 I 

^f%c5T 

^Tc^T 1 j?^c«f?i ^<^1 ^^csT >Ti:«r 

a?^t®r§i '9 nf%^l ^ I 

i®8 I ( Test of Saturation ) ; (vp) 

(E) : { solute ) • 

C^) ^ 9rTF«i i£(^f <»rtr¥ 

:?^«! I (^) Tl 'srr^.f^^ 

^it?^1 ^1c^ ^ I (^) ^f? 

|?^?lTf5 ^ 2?^C«f^ ’ttp^l ^Z'Si '^Z^ ^ i^^®! ^f%C^ I 

=^^1 f^il1 fpf^ir 

:?^i:®i ^^T^tsT c*rtri ^?ri ^’?*i f%^ 

^Tr® =it| I c^5T ? fsi^f%^ f^l^i 

•sTr^t^ ’Tic^i ^f^iii I '^nr^®! ^in 

^^*1 ’?ipf&^ ^ 'e^ ^tz^ i 

a?^c®t i»Tf%c5f ar^«t i 

^z^ ^i8[ fst^f^c'® JTl, 

$^T? 'Q^iT ^C'H 1 



srtsdfspF ?»rRR 


^v£i^ ar^c«i art^T ^ arrc^ii ^c«fi c^T^r =^^^1 

«2J^ > ♦ifft^ (E); n?t^-5Tc^ 

(Sorlium Thiosulphate ^1 

Hypo NaaSgOg, 5 H 3 O ) iftsfl ^1 ^ crystal ) I -^fhfl- 

I ’Tfsn ^1 C^3fiT>! C^5Tt^-^C51 ( water of 
crystallisation ) 5tf^nl I ^£i^^c*T ^5 

<fTE3^ fCOlSI 

l|TI 



& c 

f^—A-'srf^^^ B-^^t«i fftsri c'r'9?i1 

cc^ ifW ttf«fc^. Dc^ ’fftsri 1 

«> 

uif^^ii ^Tjh 

^1 I I fWl 

vii^fB JFtc^ c^^m^ I c§t5 

?Tj( 1 tfRc^ 1 T^zw 

I 

''5rf^<5^ ar^«| ( unstable ) ^ftc^ I 

3f^®l ^^i:3T 1^5[i%f^ >1^ ^t^1 'src^T^^ s—(i) 

I (ii) ar^®rc^ 

c^m ^f^1 ^^^1 ’fr® 1 (iii) % 

<«rff^ f?c^ ?if I ’ffcara ^n ^8115^^®! ^1 *fmc^ ^rhsi f^c^ cimp\ 

^ I 





I ( Solubility) : fi(f^^ 100 afflj 

csroitsfl^ 

{c^^^ (fftcsRi <mi^l ^1 

*^i?T^T^t?l ^"®f 100 

c^ ’Tf^Tirr®! ntci 5rtc*Jt <2f^tf%^ c»it 

^fi[^T«fC^ wtz^ ^C5T I 30°c 100 .5tt5^ 

60 5rr^ Ti I 3o*c 

3rt^1 = 50 I *‘80‘’C 38* 

so*c 100 ijtTij ^5f 38 srt'sj i ‘ 

^?T, t°C m M ->\V^ isr^c®! 1 

.'. x = ^ I 

M — m 

f^f^ n^c<?i J9t^r®i ^n i "STf^sTt^ 

:>«>'5# I ari^j^l ( Determination of Solubility): 

(E ) % ^WiT®l fT^1 (common 

salt) ^ (distillel ) 

c^ f%g '<1?:^ I 

3r^®i i 

(basin ) 'S^7{ t? I m ^tCS^^T ^ m Tf^tW 

^?r ^NI 

'S^ST I ( sand bath ) ^ ( water 

bath ) flc? m I ^ I 

I ^^5T ( air 

oven ) m I c‘**tt^^t<rfc^ ^ i 

'e^s? I 'S ^T'QI ^fi[?ii ^^"SF®! 5T1 c»r^ 

^^^ ^^T=T ^ I 

^•tiils 5rr^, ;9^ei (w^+sT^®r)'6 

'QW=T*Wi iJTii, 'Q 5T^®f? C»rt '<3^51 = W 3 5rt^ I 

.*. «T^«t3r '«^=(W2—W) 5tt^,^c9ni '8^=(Wi-W2)5rr*r I 





(Wj—Wg) (Wg—W) ^ 

.*. 100 5rt^ ^^15^-C^2T:^5rT^ to i 

. *. m^1 a; = (^ifi’SFWc^ ) * 

^TO<T <siU 37 5fTPTir I 

<Pl'r?lT?’Q i^T^l^l TO I 

1. How much water at a particular temperature will 
be required to get a saturated solution with 120 gms. of a 
salt, its solubility at that temperature being 40 f 

40 511^1 100 I 

. •. 120 ?f^«i == 300 5IT^ STtf^C^ ! 

2* If 20 gms. of a saturated solution contain 2*5 gms 
of a salt at a particular temperature, calculate its solubility. 

20 — 2*5 = 17*5 5fl'q | 

.-. 14-29 am i 

17’o 

2. 25 gms. of water saturated with a salt at 50°C are 
cooled to 20*C. If the solubilities at 50®C and 2v>‘'C be 500 
and 250 respectively, what is the weight of the salt deposited f 

50‘’C 100 TO 500 SIT^I ei'<«j I 

20“C „ ,, , „ 260 „ „ . 

.*. SO^C 20®C 100 260 

iltn «Rc| I 25 '9[^H ^ ? 

.*. 100 ; 25 ; ; 250 ; * 

.-. «=^®-pjj®®^=62-6«mi 

>•<» I ^cira isi^rsi-f^^ 

(Determination of . the solubility of a substance at 
ten^peraturcs higher and lower than room temperature. }: 



(E) S {potassium nitrate, KNO 3 ) ^-91 

5f^«i ^ I 

^*fT I f^’T f?5n 

^'^ ^flnii V'Q c^w c^’t ^'Q ^n <irf^f^Tr?r 

loo^c ^^1 c?«fi ^?r I ^Tc^i c’Tt^n ?t'Q 'AVs ?'«fw^i ^5T?s^9f 

c>fT^1 I I ^^1 

««rfc^ I ’irT^f^^Tc? 90®c c?^ 

^f?ii 10 cn; f^s ^ cwttf '^lisn - 

^<fc^ ^N I 1 5?^^ f5f%^ ^ I vii^^cn ^^*\ 

1S^80"C, 70“C, 60°C, 50°C, 40°C, 30°G, 20‘'C ^TC^ 

^-si^ 'src^^^T?! 10 m c^t f^: ;^^«t 

'83f;(-?P^1 ^N 1 2, 3, 4, 5, 6, 

7 '9 8 f5i%« ■<p^ I 5[c^T^ 

Q-^^ T?i I 9i!f^ 1 

^pr?ii i 

c^tt^^-jsft?:^ %^cT '€^if I 'Q 

^^^*1 ?(i n^n<r I 

^1 ( freezing mixture ) 

^^5T?f lo^c ^Mzif 10 m c^t fm 3^«i 

^•f^’4l ^^^Z^ 'Q'Sf*T iRl I 

106 ^s^cp^cTf^ ^%r^z^ ^t«|i^'! ^?p^T?( ^z^ c^f^tir 

^T^psi I 

(^) I mt^ s 

s ^<tr¥ ^?n ^tir :— 

(i) ^Ttz^ 

v£i^^ «tli:35 ^tz^ 1 ’f^f^?:-<5 ^^1 

^Tii sn I 

(^) s ^?p^T?[ 

T^ ^tn I C^sfTc?!^ 







J5^«i I iii^ art^ 

^?[1 ^ I 

('5) t vil^ '6 ’EfN I 

’JTTC^ I I 

>ov- I Wt^rni-^^ ( Solubility Curve ) % 

CTf^ ( graph ) WTCSJl I 



WQ l-*^'sj^;^TC®l 
CII^I I 

c?f^i ox (^^- 

abscissa) vf)^^ 

C?i^ OY ( c^Tf^-ordinate ) 

I OX 

« OY-v£l?r 

10“C vQ ^^^6} 

10 sfT^ (2f^T»f I 
C^T*T ^^^1 5f^ 

c?r^i 'Q 


^T'9^1 ^ftc^ I 


'siz^ c^cir f^rafsTf^^ i o°c -12^ 

6°C-15, 10'’C-20, 20''C - 32, 30'’C-45, SO^C-SS. 

0“ 'Q 12 5tT^ c^^i 'gfH I c^'^tw 

^^T-Q I 5®C 'Q 15 IJT^I 'srS^'ffjT^ 

CW I f?:Tc^r? I ■sft?! 

^firc^r c^tNN sff=^j«i i 

^Wsi tfft^r^i s {^) c?^i c^ c^mif 






( Potassium nitrate ) ^df W15 

<«fTc^ 1 c>r^^gr f?c^ ^iii f^^Tcw i (^) ^T«rt?i*t 

( Sodium chloride ) s^T^j'ssI ^Cif ^ f|c?l 

ftc?i I* c>i^^gr <sin i c^U c^U 

m 5^, C^^ST C^lTf^fsi ^iTsidPC^^ ^ 35°C 
C?^1 35*C-^^ ^^^1 ^fSc^r ^ I 

’Tc*f I 

^^1 I 'Q 

-^1% 

I 'Q ^1 ^firc^ i 

J^t? ^tc"® <1TC^ I 

-sT^T^ 1 CSFTC^^ « 

^fircsr cjftcii^ mm 

C^T^ ’T"n< 5'^ Tf?dF 

^t?^t'8 Wt^1 ^U I 

ios> I ^C5f iTf^x^l % (^) m c^Tsf 

—c^f?®r 'Q W^> '9 I t^Tfjf’tdF 

fijat^U (miscible) I ^Tsf*!^ (fractional 

distillation ) ^?I| l (^) 

9 I ^^f5 

I t^Tf^’tC^ ^1 ( separating) 

^RJT^ "^U I (^) ^ C'®^ '5r;?r^T i 

^TC^ST '^T?!! I 

:>io I WiOTf s ^11^ m^ 

CO 2 , SOg, SO 3 , NHa, HgS, <si^f^ ^?r I 







5f^«i ^l%^i ^l%? ^ erT% ^rf^ ^tz ^« 

wc®r CO 3 ir^*i tffsKi »«rrc^ 1 

:yf^r®i'e ^jt^^nr sj^f%, ^tn 'Q x>fc^ 

I ^itz^ ’riTc^^ ^z^ f ‘HtTc^^ 

««1 'am I 

s (i) ^sT I 

’qstC^^ ?Ff!l!l1 ?« ( stem ) ^5iij fs^?i 

^TC^ I ^TC5(C^^ I vi}^^T?f 

^^T?rc^ ?T%11 I ^ift’spTJtC^ ^C'si I 

C^N1 Z^Z^ 'srr^TC^ 

^Tf|?r I Tfc^sf ^Tf?r I 

'5ri%rli^ I 

i?) c^t^c^t w^r »?%^l ■sjc'fT ^tRcst 

fifn ^^z^ ^f%?{i ^Tf^'?n wr« I 

f^f¥ ^T?f, -51^^ 

^JTc^Tf^?ff^ 3fT^T^1 ‘■^l^’v ^CTtC^TR^I ^fTT>T I '5fjjc^?r 

f^fn 1 

^T^T?r ^Ttm ^zw i c^fst'Q^f^r^ 

c^T^cer E?nn wcsr ^tn^r 1 

C^t^zm m't 5f^ 5 ^, I ^'■S^lT's 

I (^) arrc^? ifft^?i 3 ^ s 

( Depression of freezing point of a solvent by the presence 
of a solute dissolved in it ) ; O^C, f??! C^t^T 

ar^^T ^ *5111^^ ^rr^z^ 'srf^ 

o®c <«rt3:^?fi, ^T^i o-rc, ^ 1 ,— 0 ’ 2 '’C, 

(^T^i ^c?i) 3?ii I 

o®c ^tz^ I ^T?jc«i ^^*1 

C^|9t 0“C fafc^ Sirt%?l1 I ^f'31 C?C*f 



>rc«f ^ 5itf^?ii 1 1 

^?P <Q ^r^«| f^^tt?ii nt«^i ^Tifi—2d®c I 

fec-fijat ( Freezing mixture ) -^jm i 'sr^r 3iT^C^ll'a 

f^-sTf^ ^nf^r®c^ ^cT^?r f^c^ I f5l% 

v£|^ •'^TO1 

nf^'=t^ I 

c?c^ ^f^’iil ^n ^ c>i^ ^c^^c’S T\r:^ 

^>TTf^^( I O'C- 

(’^r) ^^f%f%?:« ifft^C^?r ^flh ( Elevation 

of boiling point of a solvent by the presence of a solute 
dissolved in it ) ; 760 fsj; PTC’i) 

lOO^C, W ^l 

^c^?r ioo'C-£i^ ^n?:<r 1 t^i 

1^gf%R^ ^T^1 '2f^t'l ^wi I 

9\^^] % vii?pfg f^i 

{ twice distilled water ) cf^ | 

f%Rr oqTJiR»rc^ ^rT^tt'Q ( bulb ) 

’'ITC^ I WC^ ( pumice stone ) 

c?ef%?ii ?f9 ^f^f?:^ >r^^»Tc^ c^f;:^ 1 nT<-T«T 

C5T^ SPfc^siT I c^f^ 3FT^f& ^T'GI 

t^T?l ^f'®1 W.^ f%WiC=Tl Rin I nf«=f-Jpt^f5 «T^- 

^tRr^ I ctRc? c^, w 

^f&c^ Mc't lOO^C 

I ?fn fwh 

nR^t*t fpfiT c^Ri^i ?f8 I 

w 

1 s'Tc^ii f^Rr ^isnsrc^ ^f'^tt'S 

c^j? <«rTc^fjR^Tc^^ ^fc¥ I 'fH 



srr«(jR?F 


I c?Rc5i c^ ar^«ffB ^/Bc^ "^cir 

^TC’^ff^BTc^ ^^^1 lOO"C-^iii[ I '« ^gr 

nfg^Tc^fg 3?^c«fg f^^?r 1 c^’T 

’^Tif I ^t^l 'srsr :?t^cvg 

^tc^g f f% .*rtg 1 

l Water of ciystallisation ) S 

s (i) 7 Tt?Ti:# CuSO^, 6 H 3 O ) 

?rt^i ^^fB I c?^, I 

Ktcg «?t^g I ?rt^i 

wsrf^^i:^ nfg«r^ ^ i 

(<) »rTJ(1 ’ifjfI 'Q*^t5f nfg®r^ ^'^x c^T^r 

^Z^ 5T1 I 

(«) cift^t^^ ^1 ’iBtf^^T^ 

I v£i^ ^1 ^t"®t 

=n I 

< 41 ^ ^?iri c^, 3i^«t 

c?F5Tf/f:^?j ^i)<P ?f^ ^c?rg 

^ I c^^tc^g c^sTt^-^^f I ^csrg 

51^^11 '2if:^j^ c^^rc^T 9frc^ I ^c?r?f 

I w^c^ ff??! ^m? 

5{l ^^?(i ?^g1 I c^^T’T-WST-^^ crystallo-hydrate 

^1 C^TfTf^ fhydrated) ^r^ej ^cs^ | 'siTC^l^t C^^T^- 

sn I Z^ ^1 3Tt=5rC5F'B, ( alum ), c^T^m 

(borax) «f^r^ 5r^C®f?r ^TCWI C^Tf®?lT^ <3FMt^^ 

t2r^f% ««(Tc^ ^ri \ 

^51*11(5^ ( anhydrous ^1 dehydrated ) ©f^ej ^^ct i CJjfif^ 
^fgc^r c^sfT’i-^ ^t«, 

^TTi ^ntg 1 

^^<^'31% 5r5^c«f<f ^c?r I ^z^z^ 

(CuSO^, SHgO) «tfBrf& '51^ ‘ifTc^l 100®C 



C^^TC^il ^TTI I 230“C ^zm ^Tf^ I 

'®rC5{CT <il^ C*f^ '®f<3?:^ water of constitution I 

(^) % ^tf% % C^STtn 

^->5^ I ^ 

'Q’^csi^ nt^^l ^TK i" 

^ r.^9i1^ W s ^?l^1 <D) r 

A ^rsi® ’tf?I^T^ Cnt<C5TSi ig[r5 Pc^ (ii«51^ f^n) 

^[jrlXT^ ( clay pipe triangle ) Cc^ ^TR^I 

%^9T ^f?ni1 'QW^ STI ^ I 

{ 1 ^1 2 5JT^ ) '?3>1 'Q C^f?ri[T^ 

( BaClg ) ^N I ^fsc’ip I nsT^ ^fsc^ 

TO irr^s^i 

I 'QW^T i 

'Q^ST C*t^ 1 

^«1511 ? 'sicsT '« i>Tf^Tii'^^^1=w iriir I 

+uT^JTT?+5r^c®f^ 'QW=r=w ^ 5ft^r 

'«w^=aV2 

.'. cwwtf^^ =(w j - W) 5rT^ 

. *. '6^5?=(w 1 - Wg) m'fj 

.*. 100 c^^r^'wn ^tZ'P 1 

(W1 — W) 

W ( Blue Vitriol) ; 

>iT^c^^c^ ^[r’spr^s.ttf?:^ r-t^i ^f^z^ f^fsi^ i 

c>r^w^ ^n ^fk(z^ \ 

s c^t^1 ^15 (watch glass) f^?f ^T^| 

c^Tc?! '6^iT ^?r I %z^^ c^5[tc3T?i m ^ ^z^n 

^TCF ^TRin lit^i ?|9 I 1^n-'«rT^i >i^'<8^i cm«i '^1^ 

'Q^^i I 7T?it61 ^i\-^i\ 

230®C ^Tc^ I CV(^ ®f^«l 'SfilTaf^ 'Q 





■»rT?1 I wt'sz^ cnt^^Wc^ I 

'« %55T ■^fij'lll 'Q^^ 5^1 '«lf^ 

I 

^«[5n S ^tC53 '« f^C«^ '«!^JI = Wi 5tT^ ’ 

+ ^c’f?r+^^c«f^ = Wg 5ff;sf 

'QW^t-Wg srt^ 

.*. ^WiT = (W2-. Wj) 5ft^ 

.'. -6^i^=:(W2-Wg) 

.‘.(W 2 -W 1 ) 5fT^ (W^-W^) 

C^^T>[-W3T vttc^ I 

.*. 100 5iT^ «T^^e| ^■\^ c^9iT>T-w^ 1 

' ii'S I ( Efflorescence ) i 

^it^i 

l «irf ) ^z^ I 

( Efflorescent ) ^Z^ 1 

^Tcn^^ cm ^ c^T?^ 

wNk 

c^5Tt?T-W^ WT'Jf ^Z^ I C^tTf^T^ ^Tf5^T^ 

C>tT‘ 51 ) ?>*r/& wcsT?r (NagCOgjlOHgO) 1 

I ( Deliquescence ) : ^^sf% 

^TRc^^^Tin ^T*n C^rtf^^ ^c^r 

^ I ’^r^s^Tc^ ^z^ I -^^jz^ ^vf^c?Itft 

< Deliquescent ) ?lC5i ; C3Ff?rT^®, C>TT^1 I C^ 

taj ( ^riiJT ) ^l®*t c»fW ^Z^ 

^^It^fr (Hygroscopic) ^^, CaCIg, H^SO^ 1 

cnT^«i i 

:>l<t I (Diffusion) i (i) v£i^f5 wt^ f?f>Trr?iar 

^T%' ’SfK^S W5T mi f^’Ttflr^ '^r^m stft «(?f<' 

I 



(ii) C55F9fT^ I 

^ irfar I y\wfi ^^^ ^ i 

c^t5^ ®r^<!sf5f f^f%n I ^♦fsr 

\ 

I ^®ICirS ^1 «RaR ( Colloid ) 'Q (Crystalloid) : 

>srf^^ ( Graham ) ^ 

fWi ^Tf^i c>f^ ^3^^ ’®r*i5r 1^1^ 

I c^^'5ffC?['3 ^*fT v£j^ ( amorphous 

noD-crysfcalline ) ^i^Tt—fnR^ (gl«e)> ^1 (gum), 

(albumen —sTTPfl ), ( starch ) 

v£1^*n «Spf5c^^ ( crystalline NaCl, HCl, K^SO^ ) 

^Tc^=t I c^ w rn\ 

^Ciil ?|C? 

;g'^«| '®rf% 1 

•^C«1tiv!> ( colloid, Koll = glue ) ^T"*!'« Ci2|^^ •*Pffe^ 

( crystalloid ) c?51 l 5tT^T^ ‘Sol’ 

C^ ^AZ^ ‘Gel* sit^ C?il I 

I ^oTC?l'5 Qf^®| 'Q (Colloidal Solution and 

True Solution ) ; 'Q 3fTr?T^ *21^^ i^^‘=l 

I «r^«i ^1 

^nC^N ^'i I ^1 

?p«ti (particles) «rf«?f1 ^tC^T 

'« Uf*m I ^z^^ cTfc^ f5f^^ 

(homogeneous) i f^ej '9 arTc^^ <2ft^ir C^t^1 ^ 

^^ \ lut ^Jt3^ 10-8 I 

SR®! (2r^f% ^«n wrir 

faifn?ii <rfc^ ^9Tcir?[ ^m>nr nr^f^iT®! c^T^r^fS l0-8 c>ts f^; 

^ I w u^Tsi 3f^J C^t^l 1^alc«hl 

?PRr®Tf«^i 10-“8 ^ f^; ^«rtiinfi;*t^ ^ir arr^c^ 







^®T1 ^’^l wc^T ar^*i I ^'fTaf^ c^ 

=»rf%jnTsTt ^T^n^re c^r^i ^i11 



^kr?f< f|;3|__^5l 3r%3Frr?tn I i5'8tC?T?f A-f^fiTW Tni Cf^l ^1 I 

B-'^srn^uvsir ■^*ri (Tf<«ri Tr?i \ 

crr^T ^^1 ^Tf%, c^T^T i?f^c*F?r ^fircsT 

( C5?T^ CWf^ ^«tT^ ^t^Tc?[ ( ^TT^I 

10-5 10-7 (jvf: f^s) ^“tT^fir STI, 

^■<T 'Q ( in suspension ) <Ktr?F I 

Ultramieroscope art^"^ f^C*f^ *rf%J'‘rt^ 
c^r^i I TO c^Tjt ^'•a ^«ti 

‘ii^^sn ^ ari 

T*tl -sTWI ^'Tl ^X, ^X 'src’T’^: 

^cfl '^c’f'spl ^®ri tcs^^rtT^Ti 

’fa nti I 

'^Tf% cFfa c?^i ^t^?:5r€ 

ultramieroscope-vii^ ^TC^fT^ ’fa 

I ef^^ ^^®fa ^foft? ’ra ^Tfifor aT^>9 ^«11 c?4l1 ^1 1 

’ffl’FTr^ f&'59tC9Rr ^tft^l { Tyndall’s Test) ^c^r I ^a 

C^OI ^f?f 5T1, ’sac^ ^ftaf ^T5^t5Tl 

^Rcsf '5rt?:5rr^-iif^ *fa c?^i i ^f^^«fT?r 

(scatter ) ^ T^fif^l v£)^i|9f ^fcgpf^ ^f-K 





I ^Tc^rt^ r^B|f^^ 

cw ^n i 

Ultramicroscope-^^ :si<rr 

C?^1 I Brownian 

(movement) 1 

>IW?J«1 ffet^ S (sticky) 

(jelly like) ^1 I C^T®T1 «t>l^T5T 

^t?T'*?Tf5, ^TlC^ ^^^1 I Ft-s^F 

^t1%, (starch), ^t^1, 1%?:^^ >!W '®^"^’*t 

^5T c^tN^i ^filial ^^^^1 c^fsT?r "stTc^t i 

, ^^nz^ cwfH? 'si^ 'sftiiTT I c^w.^ 

fvr^l ^T«^1 I 

« 

f^C“f^ ^U Emulsion ( ) I (fats) ’',vfTC«if?I 

I ^*1 '8 I 'Q 

c^t^itc^ f^as}«l I I 

^c^'?r i^iT ^^'%U ^T^5ii «tTc^ I i:*sr^>fTc^? •>t’?i’ 

"arc’ll I c^a[ ^ij 5 T i ^51 ct^^Tc?^ ‘c^^’ > 

c^t?( ’t?!^ I 

^fSi? ^iT’^ '8 ’fwt^if HgO?! f^r»g ^?[^1 i 

ciPT^T^c^ cncS"!^ ^1 

^5Tcw ^sn ^Tii I Tai 

^*^1 fe^tr >rrfri 'scs^ i ^T^f% ’!?!< 

nf^^TtfJ ^«ti, 

^«fi. (?C-m T®n. i^t*ti 

^5r^«ri—^^Tn ’T^n^r^ i to ^srtins 

TO ^‘fl ^*1T^ *ff%«l^ 





^^1 I ^T^rfr^t^n 

^f»rc®r ^wsr ^«n ^*«r^ cijT^Tsmr ^1^ ^c?r i 

biv-i ^it-^C?r^«l ( Dialysis ) : nr^c^T*^ 
arf^T^, '®l*r2fC^ ( semiperm cable membrane ) ?r\ 

(collodion ) <ffl 'Q 

^«fT fHl ^T^Tc^ir 

W^nQ 'srfTSI^l'^sf^ fk% 

Sfl I (dialyeer) 

ntc^f I 

; (i) 

■^t^i'sr f^rgi 

5!&m ^t%iri ^T<( 

( water- tight) 3?l[ l 1%^- 

(Kl) ^9 

I ^C5! 

ft3r--f^-f^'4 I 

CSFft^^ ^®T ^T9 I C?^1 I KI 

5i^ei ^'<T f??ii 

{K) v£|^^ ’ftcn C»Tff®^t^ f^lpTC^C^? (Na^SiOg)-^ 29^ 

^T^c^i-c^Frr<^ ^itRc^ c^N (HgSio,) 

« NaCi ^’{a ^ I f%#t-fac9ra?:^ atf^c^ NaCi « 

HGl atftc^a nTC31 arsi HgSiOg 

^ 11 ^ J 

(O) ca^rwtcaa a?^i ^ 

^ *rfc^ aN I 

casT^tcaa 25ac«fa f%g ’T^t'SFfsrcsr «r^l 

f^"tT=l 1 fl"®! ^ I «r^*t ^ c^ ca^wTca 




'srrcf i 

f?c»T ^t^TiT I c«r^>rni ^tf^cTsi*^ ^nw 

C»? ^C>T 5TT^ I 

f5f^^ v£i^ ^i]^^ cn ’Tfsrf^^f?^ '«riTf^^ ^T^1 f^fk^ 
iS'^efc^F c5PT^tc=Tt^ 

(Fehling) fB»^ jw?j|rc| irtfifc^ 

f^^£rT>T ^c?r i *rTut5?i ;?5ic«riT 

fV?i?^n nt^^l 'srrff^i^ ^T?il 

ni?r^Tc«i ^1^-^ c^rt^T? :5^«i c^N 

^fsT ^ I 

cBw I 

:>^v (^) s ^eTC^rs vs s— 

iff ^«l I cff^«i 

:* I ^«rT^fir '^f^ ’fff I ^T^- i I '5n:n'SFtip^ 

cjf?r -siz^jz^K ^Ttc>Ti? ^f^TSiT®! csjt^t# 10-s— 

10-8 f^o , 1Q~7 f^. | 

^ I «;Tf% c^Tc-^r ^1 ^rl^'-rt^ft ^ i ^Tf% c5Tc^ mi ^n 
cTf^l ^^ I cff^1 

^n I 


^ I |?Tf^c5r<i fTr?ii « I f ^'Tf^c’f^T w f*r?i 

'•rr^ft ^Tc®TT^-^f“ii^ n«r mi *fT^ cw 

5^1 I 


8 I ntR^*^ nTvS^I I 8 I ^Nff ^1 

^r'siv^T^ fs^iiT mi I ^t^v5t?r ^fmi 1 

« I Brownian 9ff^ I 4 i Brownian 9ff% 1 . 

(’?[) valent^ S '« 

f**rc?r ^ 5 Tc^:v 5 ^ mi s— 

(^) ( cell ) C(2|tcfel?ltSf«l ( protoplasm ) TSTCW 

I (■»!) S ( fat ) ^SfCliVS 

r^Z^ ( casein ) '« :sr^*l, 51 




I s ^«rc8® X^ 

^ 'sjTc^ ^^»r, c^t«ft? 'Q «*rNr ^m-m i 

-pfr^ ( tanned ) ^f%?rf?r ^f^sf I 

"®rf<rt?r fT^T^ c^t®rtcw=T (collagen) ’8F5TCW :?^*i i 

f 

^^TCifil fil*ft^C8T ( eoagulate ) | (€) 

C^fT=Ttlf "Sftwi ( 

mK^ csif^TJTTir ^-ft^ ^c?r I (5) ^^«tt?l 

WSOT^ s ^1> ^^T“ri, ^f%^«n =^1 '?fTTc>r 

•s!i^^^ 1 ^55 ^f^vc5tc<^?r >Tf^'® ^ 

'3i«(T f^i ^ i 

’tTT’f ^1 I (^) I 

C^TJf "Sl^^il nwt<C^ ( emulsify ) ^z^ \ 

^^5T ^cai^ WC^"?! ^T?1 I (^) -stTCW^ 

< latex ) ?r^N ^«tTil I 'sfSr vii^ 

, ^''•*ta I (^) 

^Tt^f^f^^T'Jl aa ! ( flocculent ) 

Ta \ 5Tt?ri i 

.atf^>[, vf]?itc^^, mlt^r, aajsr, 

fafsa i^Taca^ ?a«t i 

[ s ^15^3 '®l;«rTtjn f^.33 'SJtC^'Fsrl ^1 ^^?lRW l '^f'.tJT 

«rr^3Ji 5r^3 f^5%^F3[*i, 5rje3^ 3^, ^rsr?r 5f^:'N 's*!. 

^3t*Rr c^, ’?<*« i ^srr?? 5f!3%?t<T 

1 l%:5rTrrn3 ntfepsi ^?f3«rr»=T'^ 5[i^ i Tfjrjjjir 

, :fft?rTwni 'STC^T^ 'S <2(^3 3i"pfc^ Ji^ c*f«rrc=Tl i J 

<aWt^ 


1. What are the natural sources of water ? What is mineral water ? 

fR:9nT f¥ 1V ? «rf%3r TTarRy ? 

2. What are the common impurities which may be present in water 
taken from natural sources ? How do they affect the suitability of the 
water for domestic purposes ? Indicate how you would purify it (a) for 



industrial purposes and (b) for drinking purposes. 
fV 'ar«1^ •tt'SKi trr*r? 

f^ -2r«nrrf%i5 7 (i) (ii) ^'»rrw ®r?i 

fir^r?r ? ( Mad. 37. Cal. ’38 ) 

3. Describe in outline experimental methods for determining the 

composition of water (a) by weight and (b) by volume. Show what 
information about the atomic weight of oxygen may be obtained from the 
result of such experiments. '8 

8^ fw ’rr8!{1 m ? (C, U. ’33 « Pat. "’29 ) 

4. Write the equation to show the action of water upon the following 

substances—(a) Magnesium, (b) Sodium, (c) Iron. Describe the experi¬ 
ments in (b) & (c). 1^?rl 

(a) 3ntnr*Tf51^5f, (b) (c) I 5r«f;rl ^ I 

( Cal. ’39 ; Mad. ’27 ) 

5. What is meant by the hardness of water ? What is the hardness 

due to ? What arc the disadvantages of hard water when used fa) in 
the laundry, (b) in a boiler, 'and (c) for cooking ? Describe the various 
methods for the removal of the hardness of water. *8(^1 

^ «nr c^fr^rt^rwi, ’ifTi^rrrsf, -511 

f% i 

( Cal. ’41; Punjab ’34 j Pat. ’35 ) 

6. What do you understand by the term 'solubility’ ? How would 
you show experimentally that substances like sugar, clay and sand easily 

tr sparingly soluble or insoluble in water. 31^^ ^fi’rcsT fi? ? fipfiT, 

»i?rw*:3T^r ’rt'srrgr brj ^Btrr ’ifi’SFi ^in ? 

( Cal. ’24 ) 

7. Plot the solubility curve of magnesium sulphate from the following 
data :— 

Temperatures—10’, 20®, 30’, 40®, 50“C. 

Wts. of solution—30, 25. 28, 10, 50 gms. 

Wts. of solute—7-08, 6*54, 7 92, 3*13, 16*75 gms. 

airr’tr’Tfwrsr \ 

10 », 20“, 30". 40% 50^C. 

8W5r—30. 25. 28, 10, 50 artsf 
:an^K 8«r5T—7 08, 6*54, 7*92. 3'13 16*75 3tt^ 


( Pat 1917 ) 





8. What are crystals and how are they generally prepared ? How 
would you prepare crystals of sulphur, saltpetre and green-vitriol ? What 
would happen if you heat these crystals ? 

^ fV ^ ? * ( Cal. ’16 ) 

9. What is water of crystallisation ? How would you proceed to 

determine the water of crystallisation in a sample of pure crystallised 
copper sulphate ? C?5ltf*r® 

3ft5ir«pc^ ? ( Cai. ’ii; ’14, ’38) 

10. Explain the following terms :—Crystal, water of constitution, water 

of crystallisation, deliquescence, efflorescence, supersaturated solution, 
dialysis. ^t^Ol TiT :—’^('15'*?, 

gvjjjyjtJf, TO, I (Punj. 1915 ; Pat, 1924 : Cal. 1914, ’12. ’19. 

’20. ’22, ’24, ’32. ’33, '34, ’38. ’48) 

11. How would you proceed to determine the watet of crystallisation 

of alum ? fsr*f^ ? ( Cal. 1911, ’14, ’39 ) 

12. How do you prepare a supesaturated solution of sodium thiosul¬ 
phate at room temperature ? CJTfft’^ITsr 3^*1 

13. Describe Duma’s experiments for the determination of compositron 

of water by weight. fjr’f?! vr<5Tl I 

14. What is colloidal solution ? How do you separate a colloid from 

a crystalloid ? ? ’^‘^nTF 

Tr!r ? 

15. How do you determine the solubiility of a salt at temperatures 

lower and higher than room-temperature ? C5r?f '^fk^ 'Q Ts? 

f’? ? 

16. What arc the characteristics of a colloid ? Soda water, milk, ice¬ 

cream, Sarbat, smoke, boiled sago, boiled starch, ink, salt water—which 
is a true and which is a colloidal solution. ? CTfiSl* 

'swrfetiT, fJra Jir^. f5T« cf 3>itir, f?rf“n. t^'nr cTt«rl& 

c?t5rlB 'srmsr j * 

17. How would you prepare a supersaturated solution ? How would 
you (.x>nvert unsaturated solution into a saturated solution and vice versa ? 

fV «r^fRf 

TOT? -sr^*! fV 'STTtr# i 



( Hydrogen ) 

[ Course Content : Hydrogen : ( ) preparation ( from dil. acids 
and from water), properties and uses, (b) Nascent state (elementary 
idea only ) ] 

W^cTi—Hg ; nt: 1*008 ; f^r^=-269*C. 

— 253®C I 

I 

( inflammable ) I 

b:>5* 1 ’«rTcit^f^if%ii 

^iTc^ '9 •5131 «rT^r5^ ^%lz^, ^tz^ ^ 

^Ttf^c^, ’51'Tc^r, 9 cn’:5‘tf%^T?:^, Q 

I 

I (atr^«-cgf«l1^ % (^) ^jlf^^, 

(^) 'Q (^) I 

(^) ^Ttl%=5 ^k.C% % I ^t^- 

c;§rc^c^^ CU^ ^T^^rC3Fff^^ ( HCl ) 'Q 

( H2SO4 ) i 

Zn + 2HCl = ZnClg + Hg •, Zn^-H^SO^^ = ZnSO^^ + Hg ; 
2A1 + 6 HCI = 2 AICI 3 + 3 H 2 i Zn, Mg ^1 Fe-iij-^ 

HCl ^1 H2S04-.£1^ f4gJ5t^ Vila's 'Q HCl 03^ 

I «l*1t#t % ( Laboratory Method ) (D) : 

(^) vii-^fg E '8 D (neck) Woulfe A I 





^TOT (thistle funnel) C <9 
^T?( B Tff9 1 ?FRsfC«T^ ( stem ) 

<2rT?[ I ( commercial 

granulated ) 5T9 l ^fsTT^^'l ^-jb s(l^t^ ^T'31 

utf%c5r nf«^i ^tif I c ^rc^fST f^?fi c^T^c^r 

irfar ^tcsTc^r^ sfT^ <^rTc^ i (^^T) 

^csf i ^^?Tn 

^•*:[< ^9^1 ^r?f^T?i ^ ^Tf^c?r 

^ ^■\ f^c-r i ^^1 

B :3[»i ;ft9 I igfrr ^‘*rc^ 



Hydrogen 




t^-5T? fe—^t^C5tr®r5r i?^ 


I B sTcrTw ^1 -sTt^^r I ^r? ^f:5T?:^ ^csr? 

^ ?rtc^ ^t!:^c5 q-1 ^i src^r-f ^f?rc^cw =11J 

(^) viiV^l ^<F^1 fm B 7j[f^^ G Sl^ I G 

sic^tr c^i'^ ^ F 9rjtJrc^t%?[ i (^) c mi 

<tf^5Ti (1:5 c^t^c^t i?h i 

^r<t^i’i c^fsi f^«[| ^1 1 9 ^ifs 

HgSO^ ^n^Tij >iT5T*pfti m^-‘‘mtt"s (SOg) ^ i ^um 












H 2 SO 4 * 

I ^c?[^ f^R^ irT-Q c^T^^r 

7I-«J< I n^ W«Trt5 ’tTT^-^T^ (H) ut^s^i 

f*r^1 c:3Tf^ ^c^?r ( shelf ) I J^P^^ fs?-^- 

m .sfT^ ‘niTn-wrm^ ci>T^« I ’«r’r»!T^*i 

^T|c§rc-w^ of^ \ ^rirnsf® wr^tsPr m^sn fm 

^u I A c^r»c5T ^rc^ I jsr^«rc^ ^f^iin 

^Tf’ild f?C5[ ZnS04, 7 HgO-^^ ni^Ki I 

s W B -sfT^ ^C5 irTf^c^ 1 

(’it) I (^) ^JT’T-^tC^r 9titJT 

’fjT’T ^f% f%^tii «(<r i 

Rc’^r^'i 511 ^5f I' 

^tc^i ^rifr ^ff'S 1 

ftsvj^-^as f<Fcn?r^3 

T>-:n^ '^ym B citrc^ if<3T^ ^^^1 ^Ni 1 ^^z^n csrrc^ 
■'STHRs ^Ni I ‘nitoTii -src^nw^T 
(i ’fir^ nr^iii 1 (rw? ^r c^r«^i 

) I 

(^) S ^^3 NaOH ^1 KOH ;^^«l 

fS^T ??Ttc§Ti:^5{ 1 

( silicon ) I 

Zn + 2K:OH = ZntOK)2 (^I^Tf^llT^ TWC^& )+H2 i 

Si + 2 Na 0 H + H 20 = Na 2 Si 03 ( ) + 2 H 2 . 

(^) S f3F?lR 

^^1 ^TC«1T^511 I 

* ?:i:a "<frir t^t5rHjt>it!ifsT^ 3iTflj^ srrr^rfrgi^t sri sitcJi? ’if^i^r'l 

( fqrmuia) ??r<«rfsfsr<F, ^^ri ^rr?[ ^tf^” =msn5 

f^f^!ri H.so, csl’Cl ^^iiTcw I fT^t^csfZrrs’ ‘H,» CT»n 

I 





(iii) ^jtc’?rTc^ 3 1 

(iv) 3^^ Hg I 

€f*ft^c^ Zn '€ HgSO^ (2fxg^ ^I^C^tCWCST *«rC5(^ 

ar^g ( impurities ) i»rT^^ | f^ififfif^ 9f^tC^ U-^C^I 

TO f?5il 9 |j|3t 

ar^T?3f% 1 ^ ; (i) HgS ( BqSO^-^h 

m^ ) c^w [ Pb(N 03)2 ] 

i?^* 1 , (5) (PH3) >Q '=rTiJ>TT^iT ( AsHj ) ( f^C^ 

^1 '«rT?c>rR^ ) c^r«i f>i^sTii 

N S 

AggSO^^ (•) NO 2 , COg (^t^ ^^z^ f^f4^ ), lii^^ SO 2 

( HgSO^ ^<5,^3) C^\m ^f%C'© KOH, (s) HgO 

C^-f^e} p 2^5 I ( 4 ) 

Hg?:^ "^^(7 f?7il 

'Sff^aFT^ I ^lTtC«Tf^7IR C^^ST Hq r‘*fT?I‘=l ^Z^ I Ng <tT’**1' 

f^ 7 ji c'^^l I v£pR 

Hg ^':|© I Hg?:^ ^T^cvf^ ’isS’^ 

^^1 ^ I 

A 1 ^‘i Mg 
Hg nr TO ^til I 

(^) HgSO^ 

STf^^iT^ '^C?fj ^f?i:«T ^JTC^fC^ Hg 

^?[ I PgOjj-^^ 3 i«(j fpf^i 

'Q 51% Hg nfTO I 

I -^«fT ( CoHiuiercial ) S 

C«P) ( Water gas ) 3 ^^ S uq^ ^>|i^r5 57vf^jCTf 

I » 

(i) 3 ^ 57 ^^ ( lOOO'C ) c^t^-^TIs7T?r 1%K1 

^f33F^ mi^z^ TO’a^sT CO ^9 Hg ^A’fa ^ I ^- 

^\TP[^Z^ i C + HgO^CO + Hg ; C + 2H20 = CO2 + 2H2. 



(ii) ^5r-^rjTc>T?f CO Hg «f^ I ^3r- 

^zw f^^'fT^I 5Tr*t (450®C) 

'Q fWKI 

^^TC5T1 faRlIlf Hg ^8 COg <Tf«^1 i 

C0 + H20 = C02 + H3. 

(iii) FfC^r ( -0 m 

NaOH TS}«fj f?^i I COg i 

s 

(iv) CO ^f^l ^TK^tR^lK 

fip^2n>T ca^T^T^^ C»tT^«l ?■?! \ nt’M 

^fTT>fC^ 5fTT>f-5T'9Ti:^ ^^1 I 

iX8 I ^^C5t^®rc5f?r % (^) c^ % 

^<Ct?T -9 •^riT^ I ^5^1 I 

*tVfK I C5T.^ 14.-4 3*1 I ’?T^C^tC^CS(^ 

(isotope ) I 

??Ttc^rc^^{?:"p »T^'t ( heavy ) 1 ^^1^3 

Dcateruin. 'STTW^ 

1 Tritium | t^1 C^T^l 

I 

(^) S (i) ’tWt4 

^ji I I (ii) 

I f%8ft^^ (reducing 

agent ) ^ 

CaO+Ho = Cii + H^O ; FegOg + SHa =*2PeH-3H20. 

(iii) 9tf%« fw?(1 

^T^t^KlfST 5fTT>I I *5f¥ n5l 

; S + Ha = HgS. 

(iv) s^T^ci'TCSJi'8 9 

550®C f^i:’‘t^^s c«it?^ ^ i 

N2 + 3H2=:2NH3. 





(v) ^iTc»ni «55r^ csFTf^^r 

c^m^usK 9rrf>r j ci2+H2 = 2HC1. 

(vi) ( Occlusion ) s Ni, Co, Fe, ?rff5^T'ST (Pt) vii^* 

(P<1) 

^l^iT-^C®t?r ( solid solution ) I 

<5^ iflf^ ( Palladium black ) 3Tf«(T^«l 

bOO-900 ■5^'f?f^;T Hg c*ff^fi1 I ( colloidal ) ^itc^f%?It'5? 

2250 Hg c-ft^*! \ 

(vii) 9fjtJT 
Ca, Na, K 

i ^T^^rt'-s ( HgO, nh^, hci ) 

( KH, NaH ) I ^C5T^ 

Ca + H2 = CaH2 

CaH.^-l-2H^O = Ca(OH)g-f-2H2 ; 

(^) s 

t (i) ^1 7ft^TC^-< 

^r<7 ^IT^TC^T 5T®!=C1 ^f^Ti ^TfQ!- 

C^S(-‘fJ< C^?35( ^1 3^T!lTC?l=^ ^Tfi? ^T~f TC3T t%C5T 

^TniTr'^KR I (ii) 

^1 T5[C^ 'sfTtTT^r^g 

«fRcsT ^T^c^fc^ii ^tTl ^Ri’si ^H;c^ 

’iR I ft^c^rcw^r 

\rmx f^Ji— l?t^1 (pouring upwards) <[C9r | 

st^n 3f^Tt^1 '“[^Rl *fRc^ ^TRlsr 

W.^ I (iii) 511^ 

.jjfrT^^I ^ Rc^ Tffs I nRR ^Tfif?l1 




9fTT>rwTir 'RTI 'iit ^1^1 *1< 

^51 I 

(^) ^%C5tCOT »rri9 !*n^t?RP i«:5s ^^1 

®|9r^ ^tfS srm i 
T^-% Ts^cii ^T?i I 

(‘5t) '« ^f%IOTC5RI ft<2Sl«l C>!t^1 

1 »T^[ ?rfr5tc^=T '« ]i ^T’T «f% i 

c^T^e^fBc^ c^t^Tc^r i 

'Sfr^r^JT ST'I I fn^f':^ 

«IT^ i I wWl^ ^T'^r I 

^r^Tc^ f^c’??f?i=i i 

f^f^if'l ( singing fiamc ) ’^T'^1 ’tlT^ I ^5'?:’® 

C>7t^I ( vertical ) 

I f^fs?! '8 f^fs^ c^r<?r 

^C?T ^t'Q I 

r^f»^ I ? 

^co i T^f«^ f^f»^ 

( air column ) f?jf«?i'5|i!:?l 
( vibrate ) I 
I 

('^(P ^ S 

U-^tcsT 

c?FT^Tt(:^<? TO fm «T^^1 7\w 5(7:51^ f^gi 
I TO5^r>T?iT^ csFml^ ^Tic^rc^^ ^imu 

^f*T c-rt^i'i m I ^tz^ 

^?r i ^[jtc^ir f'WT^ nm-m ^n 

3ptC^?'TO fif^Tf^^ ^?t'Q I JFfi;^^ ^1 C^t^1 

C^T^I n?T’^ JPlm 1kZ9 ft'^TC^ I ‘-s;^ 




CuSO^?:^ c^iN ^%«r i 

i>.'5> I ^c®tc«rc5<? : (^) 

fn^fir w.'^ I ^T^=t ^Tc’f i 

<^) ^^1 I (^) ^^1 Pd ^f^i c-rtfir^ ^ i 

I S f^'TtC^, W9F 'Q 

fCT?r '^rtc^rn ^sr, '« (atomic ) 



^ftc§fc^c5?(?i f»f^i (5ooo°c) ■^'s.’iTwcjf, 

W3T, NH., HCl 'e W 

v£l^t '9 C^«TC^ '9 ’*f^ W9r I 

1 y^i ^r'or.^tCWCJi?J 1*2 r^cefW^ 9WiT ’‘ff^ 

( lifting force ) I 9 ISO'C f^?9^ ^%5l- 

) 'si*(T f^Kl ^^c«T 

^If I 

?!**[?] ^i%^r® i2rf^?iTc^ 

( hydrogenation ) i 

C*^5r (£f=^^ I 

I ^f?r*rf*f (Nascent State) % C^f^T C^f^l 




ib-SD 

^ 'ajsr C^T=T 'sca.’t^si ^ 

^rm^rtsf ^ ( atomic ) i wT’SRtSf ??T^- 

c^Tc^s? 'src’f’^n t5 ^?T<' 

(1) ^pf ^C<?l C3FW^® ( FeCls ) :?^e| 

nr^^T ^c<5r ( kmdO^ ) ct« i 

^5 Hg 9tTt>T ’f?l'*Ft=TC^ *2rc^»t I C^U 

^?5TT1I ■^T^«l vil^^F’f C*FC^ f^K ^T^l^tC^CR? 

^?Itt I 

CTFfC^ I "ST^Tl ^1 I FeCl^ -^1 

KMnO^^-vfi^ ^^\ mz^ 

H2SO4 “« 1 %^ ^T^'^Tst >ii:'3TwT^ 

ni^ 

'®'«v’SF«rt<?. mz^^ FeClg 'Q KMnO^ 

FeClg + H = FeCl2 + HCl ; 

2KMnO4 + 3H2SO4 + l0H = K2SO4 + 2MnSO4 ( ^TT?fti^t>r 

>Tmc^t )+8H20. 

[ f5it<^«l s ^^^^3 ^'S^1 fii^tSfST I 

-£(^1%, «(< ctf^spl -sinl^*? 1 ] 

«2rai^^ 

1 . Describe three experiments suitable fot illustrating the extreme 

lightness of hydrogen. ®7W 

W?i I 

2. Mention all the general methods of preparation of hydrogen. Give 

equations. Describe the laboratory method in detail giving a neat sketch 
of the apparatus for the preparation of hydrogen. 'Sf^'5? 

Srsi'«r 1 wt'c 1 ^t^g?tcw*T 

^*f5f1 i TO51 ’if9«Ftir ^ 1 

3 . Under what conditions do oxygen and hydrogen combine to form 

% 

water ? f^ ^r^'^ttr:^T«f 5 r 'Q ^ ^37 ? 

( C. U. 1943 , Punj 1920 ) 





4. By what metal and under what conditions is water decomposed 

with liberatiion of hydrogen ? fV i5T^rFf^®r®T 

5 . What is nascent hydrogen and what are its properties ? What do 

you understand by the nascent state of an element ? How f/ill you prove 
that it is very active? Why is it that dilute and not cone. H,S 04 is 
used for preparing hydrogen from zinc ? *rSr f*? 

«ftii5rf=r tV fV 

■5Fl%r^r? f8?^^c«^rtr^rc®r=r'Sf^'fr«r'5’rt7H:aS04-ii?f h,so4 

^ ? ( Nag, 1930 j C, U. 1933, ’34. ’40, ’41. ’33, ’46 ). 

6 . How is pure hydrogen prepared from ordinary zinc and HjSO^ ? 

What precautions should be taken in collecting and burning the gas ? 
What is meant by occluded hyrdrogen f Zn 'S HjSO^ 

31^5^1 ’TT?! ? (C. U. 1935). 



( Oxidation ) ^ ( Reduction ) 

I ^«l % 7{^M^ ^tr.-^ i {^f 

7 [{^ t c^ c^t^ csjW ^1 (i) ' 5 r%^ ps 

Ti ’ft?, (ii) ^ c^^r 

T[^ Cl, Br, T, S, SO4 ) ^ f^s ^1 ‘ 

(iii) ^ Tl (iv) C¥t 5 ( 

c^^r) ^1 ^rTOT «N C7\t 

Wt^«l I 

t (i) Hg, Mg, Cu, Fe, S 

2H2 + 02 = 2H20; 2Cu + 02 = 2CuO; S+Oa^SOg. 

(ii) ^mt>T C^tf?=T ^t?1 I 

cit^ Cl2^^ 1 

SnClgH-Clg^SiiCl^. 

7 ft^ 7 :?p& ^c?r I ifi^Tc^c SO^-^? «t^ 1 

2FeS04 + H2SO4 f H2O2 = FeaCSO^^a + SHgO. 

(iii) ^ttC5tC3Ftfi^ MnOg f^1 ^tUl^ I 

a 

MiiOgir HCl 1 

4 HC 1 +MnOa = MnCl g + 2H2O + Cl 3. 

55mT^i:5r 

H2S+02 = 2 H 204 - 2 S. 

(iv) KI Ki^ 1 

fPftR Ktf ^ I H202+2KI = 2K0H+l2. 

« wt^i's ^cspR^f^ spsrr? ’Itw 'atrarff^ 1 






citZ^K C^tWT^I ( positive 

valency ) OTWT^I it^ ^ I 

2FeCl2H(-Cl2 = 2FeCl3. 

Fe-oq? «RT^ I 

i'®o I fifspf^rsi j 

(^) 2 sffap^t^ c^T*i csflr^ ^1 

(i) ^1, (li) ctT=T 

C^ ^1 ^1 ^^Rjfar -SH (iii) C^fT^T 

'5rf%ic^sT ^’r>itf^^, ^ ^1 ^rsr (iv) c'^pT^t 

; (i) HgS ^1 sOg csFTf^csr^ f^ ^f%c9r c3FTf%i{ 

I cq^Tcs? I 

Clg + HgS- 2 HCH-Si Clg +SO2 + 2H2O = 2 HC 1 + H3SO4. 

(ii) ^Ic^rc^sf C^^Ttc'K 

I «t9t I 

2CaCl2+2H = Cu2Cl3 + 2HCl. 

(iii) ^Ttcufc^sT CuO I v£)^rc^ 'srf%CWST 

; CuO + Hg^Cu+HaO. 

(iv) c3Ttf%iiN AICI 3 f^^tflr^ ; vij«rTw 

I AlCl 3 + 3Na = A1 + SNaCl, 

2 f^WT^C*! CT^tcST^ nl^ 

c’ettwi^i 5r>T nt^ 1 

FeCL 4- H ( >1^ ) = FeCl^ + HCl. 

I % C^ JSr^T C^>C9f c^T^i v> 

^1 ^1 ^Tti:^cw=T ^1 

>5f%v<nR-hi^ i 

I tc^^?:ST5T ^T® 

ctrrwT’^1 ^csf I (O^), 

(HgOg), J^Tc^rTc^sr ^Ttf%®, 

‘^N^Jt’fTCsr^ (Permanganate), C^pfV-^TTOT^^ ( Ferricjanide ), 

( Bichromate )—>iKT^«l 1 



'Q t^arr?i«l 




I I c^ c^c9f ^rtc^Tc^sr c^^r 

^c?f 5ii ^sif^cwsi 

^1 ^f%vt«®iT^^ «r^n sT’T ^ciT ®aj ^icer i 

wTlw I f%sfT^c«i OT 

^TC^ I ^Ttc^rcw^. ^T^C^TCW5? ^t^i^Tl'^ ( HgS ), 
>fT9r^r?f (SOg), ^nrr^Tl^ (Hi), 

» 

^'©s I wl?r«l'«f^^«l «rf3p?ri ^cfe s (i) 

v£i^f5 f^'^Tf^'® 

(ii) 3?^J f^^Tf%® ®^5?t 2?<jj 

mf?® ^ I 

(i) ^f%n:w^ mf?f® \ 

TttCWTC®F=( f^wTf^® I 

CuO + Hg = Cu+H20 . 

(ii) PbS + 4H202 = PbS0^ + 4H20 i flaOa 

PbS ^tf^® ^1 PbSO^ 3TC«r HgOg f^^Tf^® 

HgO I 

(iii) COc^ CuO-'?r ^«t?r -sf^Tf^® CO CuO 

f^^Tf^® Ca 31C^ CO wTf^® COg 1 

Cu0 + C0 = Cu + C02. 

(iv) c^f^® 3?^«rc^ cspT^T^c®^ f^^® 

I 3iPri ■sit^f^^^T>i ciPt?rT^® i OT?Tf® 

f^^f^® CSFfirT^C® *l1^«t® 

C3FNTt® CIFT^T^C® ^Tf%® ^^1 i 

2 HgCl 2 + SnCl 2 = HggCla + SnCl^. 
af^?ij :__(i) ar^^j f^f^ f^wTir^ ^^c® 

•ftC5 4HaOs+PbS=PbSO*+4H,0 ( «rm ) jC^sOa+O, 
=1120 + 202 ( ) l ) 

(ii) KI 1, H^S ^^c® S, HCl Cl ^ I 



i»8 

’i^fjnrt’j 

n&TfjRT^ ^TltasrfcniftT >I^5F ’Fc? | 

[f»t’l'^f*R3f<^! StH’CTPfr FTJrnrt^ aiH'ini 

«r*it^(:^ ^t^*i 'Q T^91 f^!f <ini«pt?r ^;^?ilr5rl 

«rnrf^i] 


al'fll?!^ 

1. How will you determine whether a substance is an oxidising or a 

reducing agent ? ‘Oxidation never takes place without reduction*. Explain 
the statement. «r^fC7 fsr'fir(TT sftT^ f^^Tl f^<rT 

1 ‘f^ ^r«rr?r«i wf?*! 5fi’—■^?r i 

2. V^hat reducing agents will you use to reduce (a) H,SO 4 into SO, 
and(b) HNO, into NH, ? H,S 04 r^ SO,. HNO^r^ 

( Nag 1921, Mad, 1931, pat. 1919, Punjab 1928, Benaras 1923 ) 

3. Explain fully oxidation and reduction. Define and illustrate 

oxidising and reducing agents. In what class will you place H^O, and why ? 
Illustrate the oxidising or reducing action of the following:—Sulphuric add, 
Nitric acid. Ozone, Hydrogen Peroxide, Chlorine, Iodine, Phosphorus, 
Sulphur dioxide. Cupric oxide. Wf^*l 'Q ^Nll I '9 

h,o, cffi fsraWr^ 

^ ^itf’TF, ^rltfS^ «Tjt15iw, 

'scwt^r, cjFtf?[5i, 'srtntf^, «p>iwr>T, 

f^fOT I 

( Cam, Jun 1924 ; Mad. 1928, *31; Pat. 1937; Bom. 1935 ; C. U. 1933. *34 

*37, *41, *46. *48 ) 

» 



ww ^frrrj! 


[ Course Content : Elementary idea of atomic and molecular 
weight 3 

. v?&etc=s--s ^srt^rfs^ ^sst^r 


^'os I w.m % (^) '®'w s < 2 W*r s 

^ { balance ) 

^15 -m I 

10-24 ^frcwi 'Q^51 = 3*85 x 

10-22 ^'e 

=T’!*tT 'S’^ I 

iiT>fT^^ ^f^T?r 'QW?! 


^ c^csT?r ^ c^c^m 
m'^X ^151 'srrcnfsp^ ^1 i ?t^cstcwJi 

^^^51 c^ ^f%^i ug^f5 *ni’siT!i? 'QW5?^ <fin i 

t<|?p!& ^'fe^tCTORf ^art^ WSl ^ cak»ni 

"Stft W cai^ CarfcSRr 

♦ftOTt«rt^ vQiTO ^ nrs 'es) I 

. t£l^ '8^51 

,\ diiwn ’ft: ; ; :; :;;7 y ~~~ = 

“CSFtf^R^ ’fT?r^t®rf^^ 'Q^^=85*6”—(^) CSFtf^CSl^ 
C^ C^sf «t?i^iTlI^ ??t|tWtCWC5T^ C^ C^Tsf ’T^arf^'^C’W 

36-5 m ®tftl W 2f5 (SFff^’f^^tl^^T^^tar’ttm^^NI 

71f5 ’fliaitt, ®T5T ’fM^ ^Tf^ ^-'saR 

I nTif^®rf^^ wi? ar^^rri i c^t^ sft^ i 
CSFffirc’t^ 85*6 36-5 c^i^ Tl <Str*[ Tl 

^ 5ri, c^ Vi 1 





5iT«o’fs(^ 


ftftn % c^i^r f^f%^ c^fn^ ’f?Tc<^ 

f^f 59 'swcsi? ^ 'QW^ic^ 'Q: i 

HCl, COClg, CCl^ cjFt% 5 (?r ci[^ i 15^ 

« 

^cffir^ l^c^^T ciFTfiiw? Tftfsr? i c 5 PT%=i 5 j 

' 8 ; = 85-6 I ’tf?'srt«ff^^ mi^ 

«S!t*r 'S^ ^ I 35-6 5rt^ CSFTfe^ 

3 rr'si-*r?i^ti^ ciFiftr^r 1 ‘nr^-n^^T^’ vii^ ^ewc^^ nf?^*i r 

I 

(^) «it«tf^^ s <2t^«( ^Km\ s c^u <i^Tc<?i 

vQ^sf ^1 Qsp^ <2r^T«r I ^^ 5 ? 

=__, 

^Tf c^rcwc^?^ '8WJT 

71 ^—c^. ciFrr?fc={?r 

. « 

C^ZJi 71 ^Sift'S. 7 lf 5 'QW^T-C^rflc^f^ 

oq^f 5 I :^WSf 342 ”— 

^X ^Ttc^Tc^c^i^ n^^'a, 342 'm i t^z^ ?it%^, 

C!Ffr^C 5 (?r '8WJT 71 5 fT^f C>T^ 5 TC? I t ?1 >f?.-«fT 1 

C^T=T =rTt I 

®N c^u c^ '«^ 5 T ^riT^ftif 

^Z^y 'Q^^Z^ 'Q^^ ^Z^ I ( 'srjRsl- 

9 {TC§i tSf^ir ^ 5 ?’^fC?J, cal^^ %^Z^ ^STI ) I 

<H'^ /■'■■*", 

^ft?l 5 In^ 1 S '^<T.1? '« ^tC’T C^t^ Wcofsj 

-STOT 22-4 ai 'SW^ c^ 

'QW^ ^Z^ I * 

^'9<t» ^t«tf^ ^«firl *• (i; c?i>m c^^t 

f% f% '«'®fTC 5 I 

*=f^f^ ,' 9 ®rc 5 (ir c^^e^pst? 





H2SO4 I ? 

HgSO^^ ^jTf^c^ ’T^i'siT^? ^^«rri 

’T^^TI il^ 'srT^'ni ^t^c^Ttw^T, 

>ft^ 5 Pt?[ '6 ^f%ic^ 5 ni 1,32 ^e 16 1 

H2S04-iii^ ^t®fr^^ '6W=T = 2 x 1 + 1 X 32 + 4 X 16 = ' 8 i 

(ii) C3FBTtc^?I NaCl ; 

'«W5T ? 

23 + 35-6 = 68 5. 

Na Cl NaCl. 

(iii) ^“c^?r CuSO^, BHgO. ^T*tRT 


’iil'siTt 


«1T! 


Cu 

1 

x 

63-5 

= 63-6 

S 

1 

X 

SZ 

= 32 

o 

4 

X 

16 

= 64 

H 

10 

X 

1 

= 10 

O 

5 

X 

16 

= 80 



'9^^ 


= 249*5 


^rtc^ '2r^Tf»r^ ^=rf<^ 'QW^rCfF ( Gram- 

Molecular Weight ) ^1 ( Gram-Molecule ) I 98 

srf^ v£i^ 98 

'QTSfST ^ -sTT^-^^C^ni ^f?I'sit'l SITsi- 

I «fc^T¥ n?ti:<ir fsifw-i nf^j'srf'i ■Q^R 

C7\t ’f»rTC^^ ^t«ffw 'QWST 5rT^ I - "S^m ^Tf^C^, ‘>5tT^-'5111^’ 

'swc={?r i ‘lo m^-^x 

^51111%®’ *98x10 = 980 5rr^ I 

n?tt<f?I 'STN-'^!!^ '« 6Tcn 22 4 

Tr^«T I v£i^ i 

'6^a[r^ ( = 16 ) ^1 : (i) 



‘ ('®) 

'6^^^ <2rs(t*t ^Tw (rsitc*i^ *rni'sit®fr^ ^“.'^it^ 

^T^Tf^ ^ I 

I ( absolute ) '«'8f5! S 

wT?n c^, 'sitwc^i ( 22-4 

) 6*06x102 3 7[K^l'^ ^^«rrc^ I Avogadro Number 

I 

/. FgTs^'QW^ 

>ftMt?*l 'Q TStC’t 2 2*4 

“ ^^TO® ^ ^1 Avogaiiro Number ) 

c^tcBfs? 5?rsr '«'SW 

= 2 2-4 ^ J 

■ l£j?i£ 5rr^ 

- ?_?!?. _-xi~l'65x 10“®^ ^T'sri 

“'CT6x10®3 2 

v 9 ^^ = l*65xl0-2^x66 = 9*3xl0-2» 

Itt^l ^^TCW s8WJ^ = 3*85x 

10-22 

= 1*65 xlO“2^x 18 = 29*88x10 2 ^ 5JT^ I 


c2rtrr^ 

'l Define atomic and moleculat weight, >« 

>1?,^ ’’^el I 



3nrw7w 


[Course Content : (a) Percentage composition. 

(b) Calculation of empirical formula of a compound from its composition 
by weight. 

(c) Chemical equation. Simple calculations involving weights of 
substances in chemical reactions. ] 






D= 1 c>12 filS 

C.G.S \ (absolute) I 

^^t^ = 3-52 "1 c^s Ct?iT?i ®?r = 3*52 fftsi*' i 

I ^ (Relative Density ^1 


Specific Gravity ) 




(SJ's^Tej (standard) 




^ 4°C «nil 

^ I ^TTC»T^ ( vapour density ) | 


.-. (amti 

'Q^sf 

'Q Ffcn) I 

v£)^ ?lTf^ I 

^'©S> I ^C^=3r, 'BTtTOCiRf 'S s 

(-sp) <51^11*1 '« 

s= 0*08980 5fT^s=0*09 ^sThi ( C^T^T^fS ) I 





a; ^ Btw) 

1 fwFT?r 

.'. C^ (ii^p («r: >8 ^n) = ^fltC^RT 

^^lirt^X0 09 art^i i (=looo c^s f^s) i 

?Tf^c^, 1 c>T2 f^: '6^5r=0’’00009 5rf^ 

(tsr: ^s '8 Ft;) 

.'. « cn: f^; c^ ’tjTc^fir 'QW^ ('« ) 

= jr X 0-00009 X 9fjti:^ ^5Tt^ ( «fs >6 Ft;) 

2 ^TtC^^ ^sitT Dx 2 = (M) | 

c3si%c^ nt^ I 

^t^t^ c^t^ ^TT^:>r?r ^tw^r ^t^ i 

0-09 stj^i ^tc^cwc^?r = i i 

.*. 1 ^ijtw5{=-„^^-==ii-2 iir^T?i 

0-09 

ffet® S (i) 1 'Q^ ^ 16 X 0-09 = l*44i STfST 

( ^; ^; Ft;") i 

.*. 50*) Ter; c^t fsj: 'Sw^r H; Ft;) = 0-72 .sit^r i 

(ii) 60 c^; f^u = 60 x 0*00009 x 35*5 5tt^ 

viii) 1 pi^T?! ^Tfc'silfii^H = 0-09 X8*5 Ht^ | ( .*. M = ]7) 

W 3rfS|^ <5tt^-«tt*tf^^ ^t5t^5t ( Gram-molecular 

volume )=*22 4 fil&t?! ( Ft; ) I 

^^t'!, >5tCT ^t^-^^ = 22*4 

fir; (t2f: Ft; ) 1 

2 (j) «f^t*l 5tcn ( 16 X 0-09 ) 5rt^ 

^rtK'S^i = 1 1 

/. 1 5fm ^t?^5t =1 -T- (16 X 0*09 ) fir; 

.-. 32 OT ^f^ewesf^ '5rt«tf^^ 'QWes?^ 

iirtTO^ = 32-^(16x0*09) = 22-4 I 

.•. 32 = ^f%ri:^C5T?[ '5rt«ff^^ \ 





(ii) 0 09 X 22 COg-vii^ ^“hf'^srrs 1 fir^ ((gf! ^ 'S 5t:) 

( 22 = C 03 --!r^^T^ ) 

.*. 1 vsrr^ co^-m («r: ^2 '© ft; ) 

/. 44 5rTTsr COg-i)^ ^^^ = ^..^^A.^.^.,=r22‘4 

( <£f? 'Q 5T2 ) 

.*. 4i cOg-vfiir 'Q^sT ^1 I 

® 1. What ia the volume of 10 gms, of oxygen at 
N. T. P. ? 

'S(C^ 'srtK^JT = ie I 

32 5rN ^rwwC5T?r ^t^'^^=22*4 I 32 : 10 :; 22*4 ; w 




2. What is the volume of 1 gm. of CO at N. T, P. ? 
CO-^^^?ft^ = (12 + 16)-^2=..14 ( .-. M = 2D) 

.'. 1 CO-v<i^ ( >212 ^2 5T2 ) = 14 X 0:09 =: 1*26 

1 ^rt'si CO-»ii^ l-f-l-26 = 0’788 I 

3. Find the weight of 400 c. c. of Sulphuric acid of Sp. 
gr, 1-2. 

1 ^2 C>T2 fsj: I-IgSO^^-vU^ N8^¥t = l*2 Stt^ 

.'. 400 C^S fir; ;Il 3 S 04 -^? '<3^^ = l-2 x400 = 480 ^tf-sr 

4. What will be the volume at N. T. P. of HCl gas 
weighing 50 gms. f 

1 HC1-i£ 1^ = 0-09 X sTT^ 


■src^T 50 5rfTir HCi-u)ir ^TK^5r=:a? 


60x2 
0*09 X 36*6 


= 30*7 I 


i8® I *^5^1 ( Percentage Amount) % (^) 

c^9it^ (%)” c^rt?? 





10% ^<—100 ’srr^f^c^ lO artsi 

\ (^) ^titc^T^r c^^rn nfir^t*i” ^t*ff^«r^: 

^Rl?r$»r I (^) 'q loo stfx lOO m m f^rs 

'QW=T ^1 I "20% HCP-ni)^ 

’TTi:?, ’t[’*ri:—(i) loo vsrf^ HCic^ 20 srt^ HCi \ 

(ii) 100 c^: f^: HClc^ 20 5fT^ HCI I 

g 1. Find the weight of 30% of CaClg solution of 
Sp, gr. 1*6 that will yield 1 gm. of CaClg on evaporation. 

100 cf\i fs(S 30 5tT^ CaClg I 

,*. — g^ -=3 3 m c>r! f^; 1 iJT^i CaCig I 

3*3 cm f^s '«^;T = 3*3 x 1'5 = 4;95 | 

2. The specific gravity of pure nitric acid is 1*522. find 
the wt, of 200 c.c. of it and the volume that you must take to 
weigh 200 gms. 

1 m cm fm i*5522 

200 m cm T^: « „ = 304*4. 

1 m cm 1-522 5rr^ 

.*. =1314^; cm f^s ^JTpiC^ 200OT<4Tf^C^ I 

8. Hydrochloric acid of Sp. gr, 1*4 contains 20% by weight 
of gaseous Hydrochloric acid. Find the volume of Hydrochloric 
acid gas at. N. T. P. in 50 c. c. of the acid. 

101^ iTN mc^ 20 STN HCi 5fjt5r I 

50 V. cm 1%s (50 x i-4) = 70 irr^ i 

.* 70 5rtii (“^0^“) ^ ' 

^ 5fC<^ %6-5 HCI 5tjt3^ 22*4 

Tt=f I 

.'. 14 ^rr**! ^rnc^ii —=8*6 i 

00*0 





1. Mixture of Cu,0 and CuO contains 8 &“/o of Cu. Find its composition, 

CU 4 O *3^^ CuO f^arc*l 88 I 

CuaO CuO fsi'ffj ^ I 

( Ans. CuaO-90°/o, CuO-10«/o ), ( Nag. U. »32 > 

2. How much real nitric acid is present in 40 c. c. of nitric add whose 

specific gravity is r42. The percentage strength of the acid is 79. ^ 

«rrrf^t^ 1-42 40 ^ ^ 

^iTfTO 79 WxZ^ ? 

( Ans. 36 76 ^ 5 . ,}^ 

3. The sp. gr. of pure nitric acid is 1‘522. Find Ihe weight of 200 
c. c. of it and the volume of 200 gms of it. 

'QtPW 1522 1 'sriTf’TCvFil 200 'SSfST 200 .Sfirsi^ 

I ( Ans. 3C4'4 gms. and 131‘4 c. c. ) 

4. What would be the weight of 6 litres of Hydrogen at N. T. P. ? 

\Vhat would be the weight of a similar volume of Oxygen under the like 
conditions of temperature and pressure. ^‘N 'Q 'Ptr^ 6 

c^c^ni 'Q^«r 'Q 6 ? 

( Ans. 0'54 gms. and 8*64 gms. ) U. 1941 ) 

5. A llask weighs 130 gms. when full of air and 129 84 gms. when 

some air has been pumped out. When opened under water, 125 c. c. of 
water enter. Find the weight of one litre of air. at N. T. P. IFfC^ 
Tr^>5f% 'QW^r 5?r 130 3jt3i» 

^^r?[ 129*84 I fsrt^ 

125 'Sic^l "Sprii 1 «a^ '^tVS >© PfC'l 1 t^^?r 

'6^5f l ( Bomb. 1914 ), ( Ans. I'ZS gms. > 


I ’^RPSfri { Determination of 

Molecular weight from Formula) S S 

'QWiR '^*1 C’ilT’f ^f^CST 

HaSO^-ii}^ =*2x1 + 1x32 + 4x16 = 98 

‘(PTT^I ( NagHPO^, I2H2O )-^n 'S^=l 

**2x28 + 1x1 + 1x31 + 4x16 + 12 (2 x 1 +16 x 1) = 368. 



I “t'S^RTl (Percentage Compostion) 

fic<ir s 100 ijrsr c^tc^r c^itr«T?r ^i 

^C»T I 

f^?n( % c^>C3Tir ^1 'e^src^ ^T«ffw 

'QwsT ^lni «N f^iii 100 fTf^i ise| 

^TT'S^n I 

% 1. Find the percentage composition of H^SO^. 

’iT5pTr?r^ '« 'sw^r 

li 32 'Q 6 I 

.*, HgSO^-^^ = 2x1 + 1x32 + 4x16 = 98. 

98 'sjc^T 32 »N 64 '« 2 

.'. «Tn = ggX 100 = 2*0408 

.*. ^ =?|x 100 = 32-6530 

.*. „ « =||x 100 = 65*3062 

2. Calculate the percentage of phosphoric anhydride (P^Og) 
in soda phosphate NagHPO^, I 2 H 2 O. ( Cal. 1930 ). 

Na, H, P. 0->ir^ 23, 1, 31, 16. 

.-. Na2HP0^12H20-vii^'3TT«tf^^^^il=- 

2x23+1 X 1X1 x31 + 4x 16 + 12^2x1 + 1 xl6) = 368 
PqOq-^^ '6w^= 2 x31+6 X 16 = 142 

2(Na2HPO^, 12H20) = P 205 + 2Na20 + H20 + 24 HgO. 

.*. 2 X 368 = 716 'SIW 142 P205'®rltl I 

.-. PjO, »ts^1 ®T5t =^|x 100 = 19-83 

» 

8. Find the percentage of Fe, NH^, SO^^, H 2 O in ferric 
ammonium sulphate of the formula (NH^) 2 SO^, Fe 2 (S 04 ^) 3 , 
24 H 2 O. ( Cal. U. 1930 ) 



>1^50 «^=2x(14,+4) + 32+4x16+2x66 

+3x(S2+64) + 24(2 + 16) = 964. 

stn. Fe-J|?t 'BN = 2 x66 = 112 i SO^ sTsf 

= 4x96 ®Tsr, NH^ '5r5f=2xl8 st?!, HaO->i|n ®|5t 

=s 24 X 18 


.-. Fe-^^ ®T5f = ^|xl00 =11-62 


/. SO^-vij^ „ 

.*. HgO-vi)^ 


w 


112 
964 

964" 
36 


XlOO =39-83 


«==9gjXl00 =3-73 


yy *9 


24x18 

964 


X 100 = 44*82. 


iS'© I f^<5[ ( Determination 

of Formulae from percentage composition ) ; 

; W 'srt.ra (strsjr C5rt-c»i?t csitcstii 

nnrsiMfV^'e^st ftsmn stw^rii '^■ 35 ?^ (ratio)=^ 31 :^ 

I 

(«t) smnc’F t?Ttini %i st^t 

»r3« arttir^ ^ jpr^ st’t'psK^ »iT«(i33 

W 5^5 ®T3’fsi^ •!< I ^T33 ’t5^T3 

'srfSismT 51^51 ®jn*r orrf^i^ nf<3i ^ 1 ut^scn srra Ibi 

( Fmpirical or Simplest Formula ) | 

(^) . 5tJt7f (D) 

'QW5T (M) nt'Q^I M = 2D( vil^C!2f%C^ 

(^) X n -y lipTfc^T ^ ^"^1 1 

^ '6^=1 





(«) ^t^Tc??f '« '=rT«rf%’^ 

' 6 w^ ^?(1 5(1 1 '55T^rir <£f^^ 

^®ri i?ir I 

(15?) 1^ ^ I 

^T«rf^^ <2f^ ^>8^1 I 

A 3 B 4 ’ ^^Til citz^ A^H 'Q Bii^ 

3; 4"^«f^^ A 3 B 4 * ^flf citz^ n?i^tt 5 

==3, BvJi^ ^wi = 4. 

'«^5r wt^n ^ 

f^<c^ ^^^ wtsfi =?i I 

f^?CT?r ^«lin '« s ^csr A « B c^fff 

^^1 AB c^>5f ^C?r I ^csr AB c^Vc’t A^ '9 B^ 

'sm p% '8 q% A?r : Bj >r^^n=a?: y 

A^T'S B^ nill^T«ff%^ a'^d. 

.*. ’|9r*^^^^1== AarBy I An '®rR’fTl%^ ' 8 ^ ( relative weight) 

= <iar. Bn ^T5;nTf^^ '«W5T = ^i^ .’. >8^;t = aa?H-^y. 

4 *> . 

.'. A^ = - --~- X 100 

aaf-\~oy 

.*. ^9t= _^Lx 100 

aae + oy 

An ^^^^1 ^9r _iiar 
Bn iy' 

An ^N . Bii n^^?i <?\ .. 

A^ * B^ \a* 6) * ^ 

a? : y = A?r : B^ 

^?r^5ri=*Aa?By .*. = (Aa?By)«. i^t^n 

^^ 2 x 5515 , 

tfar+dy 


/. (<Mr+^y)««^«r^'8W5r«2xq^tT /. 







5 A compound of C, H and O contains C = 40%, 
H = 6’67%. Its molecular weight = 180. Find its formula. 

(C. U. 1938 ) 

<y S-38 ^T?1 '5N 

nr: 'QW5T ^ 

■sftSW 40 8-88 1 

6-67 6-67 2 

100 — 46*67 

= 53-33 3*33 1 

16 


.*. ^^\^1 = CiH20i .*. 5pi|:prl = (CH20>« 

'«^=T = 180 .*. (CH20)?^=180 

(12 + 2 + 16V=:]80 .-. n = Q 

. *. ^^^^1=c 6 H 1 3O 0 . 


2. A compound containing Na, S, O and *H gave on 
analysis the following result t Na^s 14*31%, 8 = 9*97% 

H = 6*25%, 0 = 69*47%. Calculate the formula on the assumption 
that all the hydrogen in the compound is present in combination 
with oxygen as water. 


T.T 14*31 n «o « G 9’97 
Na- 23 =0 62 « 8 = ^^ 


H=?^=6-25 

1 16 


= 0 31, 
= 4-34 


0-31 f^i «2fr®r^ ^“st^sTr^F '^r^r 


Na = —? = 2 5 S=-?^ = l; H==5!??s=20 
0*31 ’ 0*31 ' 0*31 


0 =™®^ = 14 
0*31 


l»r ^ir^^ri^NagSHaoOi^ I 

-*mt^ lOfS ^ HgO \ 

^^I^NagSO^, lOHaO. 






^o\r 

4. Two oxides of a metal contain 27 6% and 30% of 
oxygen respectively. If the formula of the first oxide be 
M^O^, find that of the second. (C. TJ. 1940) 

10.) TTCJfj 27*6 « (100-27*6) 

= 72*4 5T^ M I 

.*. TjC«fT ^(%C^ca[^ 'Q^ 4x 16 = 64 

.*. MgO^ 64 M '«^=T 

= 27*6 2 64 ; ; 72*4 : a? 
a: = (61x72*4)-^27 6=168 
168 = Mi)^ 3fg 

.’. M-viiij 'QW;T = 168-^3 = 56 

C^C^r 30% 'Q 70% M 

. M^?r ^ 70 _J_3_0 ^ 1*25 _ 1 

66 16 1'9 I’5 

vJ O 


1. The percentage composition of a compound is 0=58‘52’ H=™2'4iS» 

S -39. Find out its formula, “f? Wl JT*^% 0-58-52. 

H-2-48, S-39 1 T? I ( C. U. 1931) ; ( Ans. H,SO, ) 

2. The percentage composition of a compound is as follows:—- 

S=»23‘76®/o, O—23-71®/o, Cl=-52 54®/o> Given its vapour density 68. find its 
mol. formula: 2—S=-23-76°/o, O- 

23-71®/o. Cl=52-54®/, \ 68 : \ 

( Ans. SO, Cl, ) 

3. A crystallised salt on being rendered anhydrous loses 45 6 per cent 
of its weight. The percentrge composition of the anhydrous salt is : 
Al — lOS, K —15*1, S—24-8, O—49’6. Find the simple formula of the 
anhydrous salt and the crystallised salt, 

45-6 ■^fwi ’rt?r I mvn 





A 1 —10-5* K—151, S~24-8, 0—49-6 \ «a'*r^ 

\ ( All. 1928 ) : [ Ans. A1KS,0, and AIKCSO^ ),, 

12 H.O] 

4. An oxide of copper gave the following result : 88-8 parts of copper 

and 11*2 parts of oxygen by wt. What may be the formula of the oxide ? 

'®rfrter^ ■^irl c?t*^: 88-8 'Q®rT*rir 

's 11-2 «i?t 'QBrc*r^ 'srf^ceR 51*^ "Stir? \ «a^ '8r?rf^c\54 ? 

( Bombay, 1956 ), Ans. Cu,0 ) 

5. A compound was found on analysis to have the following 
composition :—K—17-8, Ni —13-5, SO^ —44 and H,0 — 24*7 per cent. What 
is the formula? (Ni=59.) <3^ 

^f'QTTl C5f2^ ;—K—17-8, Ni—13-5, SO*—44, H, 0—24-7; IV 

? ( Ni—59 ) ( Bom. I. Sc. ) ; ( Ans. K.SO*, NiSO*. 6H,0 ), 

6 . 12-325 gms. of Epsom salt lose 6-306 gms. of water on dehydration 
and leave behind MgSO*. Calculate the formula of Epsom salt. 

12.325 3fr3rc^ 6 306 •a’T* MgSO* nf^!rJ 

• \ l (Benares, »27) ; (Ans. MgSO,, 7 H 40 )» 

7. A substance on analysis is found to give the following percentage 

composition. Deduce its formula . Mg —17*52, N —10-22, H —2-92, P—22'62 
and 0-46-72. *t^WI 51^^ fsPR <£r-fr< ?—Mg—17*52, N—10*22 

H—2-92, P—22‘62, 0—46*72 I !%<![ ^ I 

CC. U. 1916) (Ans. MgNH^PO* > 

8 . A compound on analysis gives the following percentage composition 
by weight ;—H —9‘09, 0 — 36*36 and 0-54*54. Its vapour density is 44. 
Find its molecular formula. 

Ctf«n 2—H—9-09, 0-36*36 0-54*54 I 44 1 

'$1 r*rf^^ i (c. u. i9i7); (Ans. c* H 4 O, y 

^88 I ^ (Simple 

calculation involving weight ) 

( Gravimetric analysis ) s € + 03 = COg 
—'2r^T‘‘*f CTf, 12 ( by weight) 

'9 32* 12 + 32 = 44) 'SM 





WW '«WJT ’fT'QTl COg? 'SWJT <<ttf^C5r 

c >8 Og^r ' 9 '^JT wW I 'sjcsf 'Qw^rafir i c^ 

C^^ vfi^^F ^(%»r I 12 iffTT ^1 'H*l ^1 c»f^ C 32 

'Sft^ ^1 ^*1 ^1 cm Og-^iiiT -mvf U STN Tl Tl C^ COg 

I 

ftlR S (^) cm I (^) 

C^M I (5t) erc^fTw^*^? 5r®m I 

t 1. How much potassium chlorate be strongly 
heated to yield as much oxygen as would be obtained from 200 
gm, of mercuric oxide ? ( C. U. 1936 ) ' 

(i) 2HgO = 2Hg+ Og. 

2(200 + 16) 32 

.*. 432 iSJT^ HgO 32 nt'8^1 I 

.*. 200 HgO -14-8 OT ntQTl 

I 

(ii) 21^0103 = 2KCl + 80o 

2x(39 + 85-5 + 48) ^ 3(16x2) 

245 KCIO 3 96 I 

.*. 14*8 = 37*78 ifN 

96 

KCIO, I 

2 . 8 gms. of pure manganese dioxide are heated with an 

excess of HCl and the gas evolved is passed into a solution 
of Kl. Calculate the weight of iodine liberated. 

( Nag. U. 1933 ) 

(ii) MnOg+4HC1 = MnClg + 2 H 2 O + Clg. 

(55+2x16) >2 X 36*6 

87 MnOg 71 -srtx CSFTfe nt«Kl I 

.-. 8 ami MnOg * 6*528 itTii m I 







(ii) 2KI+CI3 = 2KCI+I2 

2x35-5 2x127 

35*5 5rf^ C3Ftf%5T 127 I 

/. 6*528 5tT^ CjFtf%^ = 23-35 >srt^ 

I 

3. Find the weight of calcium nitrate formed by treating 
60 gme. of calcium oxide with 100 gms. of nitric acid. 

Ca0 + 2HN03 = Ca(N03)2 + H30 

66 126 164 

56 vsrt^ CaO 126 HNO^^ fed I 

60 ITN CaO —®~52=135 HNOg-^iiir ^niwfed TO 

HNOg^f <2fTrs 'Qw^^ioo 5 rt^ i HNO3 ^ 1 

■60 iSft^ CaO?r f^¥| :r1 I Sffe 

100 = 133*3 

Ca(N03)2 ^'m\ I 

1 feiT^^ >rsr^ 

fed I c^% «rff%c^'« 

fed I 

4. 1‘84 gms. of a mixture of CaCO^ and MgCOg is 

strongly heated till no further loss of weight takes place. The 
residue weighs 0*96 gm. Calculate the percentage composition 
of the mixture. ( A, U. ‘33 j M. U, ’ll ) 

^?r, fsiati:®! CaCO 3 II '6W5f = I . ‘ . MgCO 'e^?f = 
< 1‘84—ar) I 

(i) CaCOg^CaO + Og 
\ 100 56 

/. !» vsrt^ CaCOg I 







(ii) MgCOa^MgO + COg 
84> 40 

.*. (l-84-^),5rm MgCOg MgO 

84 

I 

. 66xar , 40(l-84-A-)__A.Qn . ^ -j 

• * lAh ' u yo , , aj —1 


100 ■ 84 

.-. CaC03-4?| % m=i^g^ = 64- 


35 


MgC 03 ->iRt% .m=?^l®? = 46 66. 

l*o4 


1. Calculate the wt. of iron converted into oxide by the action of 

18 gms. of steam, ( 18 5ft?r (J^ 

ntR ^r?1 ) ( C. U. 1915 ). ( Ans 42 gms. > 

2. You are given 1 gra. of the following substances. You are asked to 
heat them strongly. Explain that would happen and state the alteration 
in weight in each case :—-(a) KCIO,, (b) Mg and (c) Chalk. ( 

-aitsf >2pr5*i«tr< i fV 

^91 .£l^< I ) C. U. 1915 ) 

( Ans. (1) Wt. diminishes by 0‘39 gm. (b) Mg. burns into MgO in 
air, and its wt, increases by 0‘66 gms. “(c) wt. decreases by ‘44 gms .). 

3. How much KCIO3 would j'ou take to prepare 5 gms. of Oxygen ? 

5 att^r '^Uz^, ?) 

( C. U. 1892 ) ; ( Ans. 1276 gms. ) 

4. How much HjSO^ is required to decompose 100 gms. of chalk and 

how much calcium sulphate will be produced ? ( 100 ajTSf 

'2fjTrr^5T 

? (C. U..1910; ; (Ans. 98 gms. and 136 gms, ) 

5. 30 gms. of KClOg are heated to produce oxygen. Hydrogen is 
generated by the action of H,SO« on Zn. What weight of zinc will be 
required to generate sufficient hydrogen to completely combine with the 

oxygen obtained from KCIO, ? ( K=-39, Zn—65, Cl«*35‘5 ) ( 30-sJTsr 

oFtcn^ ^in i f«n:^ >rNf^f?r'¥ 

^<s‘'Thf5T i w 

fkw wm ^tzwm^r ? 

( C. U. 1884 ) ; ( Ans. 4775 gms. ) 



wnm ar9?T7 


[ CoUlTSe Content : Familiarity with Bunsen Burner. 

2. Manipulation of glass :—Cutting, bending, blowing etc. Fitting up 
of a simple apparatus e. g. a wash-bottle. 

3 Laboratory techniques; (i) extraction, filtration, evaporation, 

crystallisation, sublimation (ii) Separation of ingredients of simple 
mixtures. 

4. Determination of the m. p. of ice and wax. 

5. Study of the differences between mixture and compoimd of iron 
and sulphur. 

6 . Preparation and simple properties of oxygen and hydrogen. ] 

( Practical Chemistry) 

(theoretical ) 

5 ^^1 TOT 

'Q 'Q ( Preparation and Properties 

of Oxygen and Hydrogen) ’ft^J- 

^csttrtk c'^ 

ft?*??! c?<3^i I 

)>m I ( Guidance in Practical 

Class) 

( experiment) TO 

'Q F^ri :— 





(i) 'Q ^tw \ 

dj^ '^«t^fif^ <Tf[^t?r ^T^^fT '®rc5i^^i T^^n i 
(^) <2nr®T^ ^ c'<W I 

('») iT’lNCSl^ SPtC’T 

( reagent ) 3F|t^tCSf1 ««rTC^ I C^T^^tsfir C^ ( orJer ) ^TwTC?rl 
’iTTC^ ^T^^tC?I1I nc?I ^VSf T^cif T^fn C^t ^tC^ 

(s) c^t^sr ^fifni ?Ti^c^ ^ri i fifnc^ 

^T«j:3t ^fm ^Tf^c^ I 

c^t^c^Tir f?<d ^^ ‘^vs i 

('») nft’sp c^p\ w«*f >T^if «’T^- 

"^^1 ( holder ) I ■ 

^f^?I‘| 

nlWNTc^ Tf^. 'Q n?N 

"^Tw I cnHTc^ii 

C^T^tc^ I >!KfH f»f^1 I 

Wife’S! I f% ^Tvl ill 

’tfl’fi ill, i 

(a) ^’SI^ C^ ^tiir ( apparatus ) C^13f% nfl'sfT^f 

(b<») ¥5I9f% tfMtCill f^R^1 i 

^T51 t c^ ^2j frfTi ni'twt 

^T^tiT f?rc^^ i 

m'si ^^T5f ( index ) ?fTRc^ I ^filf^C^^ m^T?[ 

'Q I ^tf^^r, ’rfl’spt^f ^‘^’sftNt 

^3i ( iheory ), JlH 



?prr?i5r 


(^) ^Tw 1 ^ ^T^1 «iIWt^ 

^1 ( experiment) | (?f) ’T'SHl ^ 

( observation ) I (?() 

( inference ) I v£i^ ( nfl’s^b ’I^C^'s^'l '« ) 

(i>) fICil ^t=sr ’i'sj^ ^TOT C^=T 

=11 «rTc^ I ^T>iT^f={T «fifw «(r?c^ ={1, 

f^?i 1 M'f^r,^ I 3 Fti'>r I c^T=r aj^j 5 ^l 

m, wcs^tT ^5 t ^19fjT?i-={^ =n I c^f^c=[ 

^T^1 ^fS=T ^'\ I c^f^r=l ^1 

C^fir^l Ftf^^l f?C^ 1 

( i 

vn^ vii^t^^T? C 581 I 

'Sf I ( first-aid ) I 

^^^=lT<9f^ S— 

(^) C^t'Sl ( Burns ) % C^U 

( Picric acid ) ^ (Olive 

oil ) fsif^^ ( Boric acid ) 

f?C?{ I C'^T=T t %^1 ^^^1 ’tC^ 

(^) ^ifel ( Cuts ) % ^1 ^Tf^'51 

I ’sf^^T=l f ?^1 fB= 15 t^ 'srtciiTf^^r ( Tincture 

Iodine ) ^ 1 * 511 ^ 1 :^ \ c^%^m 

f 5 = 15 T^ ( Tincture Benzoin ) ^STl f^l ^tlXC^ I 

(^) R^f^Ul ( Gas Poisoning ) g C^T=f ’IJT^T 

'Q <21^^ c^f®Ti:^ i ^jTt=itl=i^l 

I C^T^I wT^5ft?r I 





iS'b I g (O fte^ 

(Familiarity with Bunsen Burner ); it 

'S^sisrt^ (Ignition Point) g ?tc^ 

^ mzs\ ^ I «S^T9IT^C^ f??lHT9TT^ 

«f^C^ 

i£n^ c^ ^TW 

^Tf’iKl OR I 

I c^T^ 

n?rT«f ^^ I f^f%^ wt^ i 

^3RT^ I ^^rsTt^ 

fic’R %f%in fm flcn? f^f ?tf^^i 

^ncn ^tfS ^T?i ^iTi:^ 5\Tt7\ ^t?r 

^Tf%? • ^C5T, -^15 ST1 I ^T^t?r ^JtC^ 

^Z^ f^% ^^Z-^ W.^ ^^ ; 
c^^ ? c^T^1 I c^it^T^ ^Tf^?11 

m I '2f«r^ ^z^n mjt^, c’fcw ^^z^n 
^11 

(^) s ^z^^ fiz^^ f[*T-sic^^ ^ itf^^l 
op^ 1 t^T^ n?l^i I 

■Rfss '5r?.'“f®f^ ^ I ^Wsr 

5T^r^ ^ijTTi-5(C3r?r >if^^ i (stop-cock) 

%f?r^i ?T« ! 9fiT^ 5fr^n vpc^ I ficn^ '^■n fTf^tni^rt^- 

^Tf5‘ 1 9fTT^ I vij^fS Os«lT?lt? (tripod stand ) 

^T'^l f\zm fHmc^ I 





t 

ft^ f^'^Thr I 


1. ’^rt'vfS 

^ I ^Tt>r 
’Vj^l WT'Q I 

^tTt^T 

^5Tt« I 


2. c f^WT^ 

I 

3. b ^T«.5l1 

firill ^r^1 ^T5- 

^TfS I 

4. b ^lce^1 f^^tH 

"siT^^n <21^ I 


^ <tir ^TfgfS 

I 

(i) ^ ?n 

^?r 

^1^T» f^1 (ti) 1 
(ii) fn^l (c) 


( iii ) 

(b) I 

( i ) 

C^#jft?fT»fn^1(a) I 

^tfsf nc^ 1 

’tiT^r w:^ I 

5T1 I 


(LnminouB Flame) 


(i) ^fl?T“v’n 

i 

( Zone of complete 
combustion) 1 

(ii) ^rjtt’r^r 

( incomplete 
combustion ) 

C?^n I 

(iii) ^tCcTl 

’tJ,T^ { Zone of 
no combustion ' I 

(iv) 
f*i^1 I 

^*11 

^Tc^l ^z^ I 

f^'^'?! f^iil 

•nf?'s?T«j ^"si 

^z'^ i 



(Noii-Lumlnous Flame ) s (^) ^T^- 

f^ar c^M \ fn^i ^ i cwT^ i (b) 'q (c) 

cilT^ ^ i (c) v£ic^^T?3r I »ii^ -TOJ^T? 

^cfil 'sr?.’*rc^ ftart^PP ( Reducing Zone ) ^ZM I 

W\^ (Oxidising Zone) 1 
(^) v£i^f& ^v=TCnir (blow pipe) ^WttsT 

I s2fTc^ f?i[1 C^TC^ iff'S I T^-\ ^Tt%1i1 ^Til I 

C^ ’fT^^I ^Tri ‘'SFt^^ ( Oxidising flame ) 1 

f5^, '^7\^ <2f^f%z:^ I i 



(6f) m 

( Reducing flame ) j "STfTsd ^'gfS 

•^tB?s 1 

(£) ?fTf5^{t^ C^t^l itz-^ ^t^ll 

«Tc< ^^^1 1 ^T^in 

^51 'srTQc^ I I 

fr^T^ c9fT^^ mi I fif'^rf^ '^ic^r ^^*1 



I fn^ffT c?N'?(i k \^ 

^1 \ f^'^tft^ (Flame 

Test) I 

^z^^ ^T5c^ 9t9rT^c^ 

^ ^•®'hr c^fsT 2f?nc^ 

<*fW5Ti%^ ( foot-bellow ) 

5«^1 f%^1 

^'S^i I fsas—^’RT 

fn^TC^ ( Fish tail ) Tl ( Bat’s wing ) 

I 



»ri=r^ f^ai—trsf^Jis^ tH’^ri ffecs—^sf^sr 

I 5?^ ( Manipulation of 

glass tube ) 

(5f) 5RP =?t5SlsT ( Cutting a narrow glass tube ) I 

( E ) : <i|^fS Tfip c^T-sit?! >lTTsiCiT 

( triangular file ) fif^l c^ ^1Z^ 

^Tcar f?C^ ( direction ) vi|^^ c^tC? I 








f^1 C^tC?r Ft't Tt'Q ^ ’Ttc^tir 
^ cstm Rc^ I ?? 9 rf 5 tS^ 'iit^r.^ ^ 



»^!»3I^ f^—■3Ft55l2^ -^rt^ 


(^) ^^CSRT «rtSr^fiT 31®?*I ^ (Rounding sharp edges 
of a glass tube ) % (E) • f*Wil 

^T?i I <2ft^c^ ^(1 I 

^zn^?^ ^^^1 ^Tlc^ ^Tc^ I ^^z^ ^T^1 

Rs^l ^t’^t Ftfe^ I 'CN?3 Ri 

511 ^|c5T c^T5i f?5il ^|c5T 

f%Pr ^Tf5^1 R'n'^I c«(W-c^T^^ c^t^ 

(^) ‘SJW® ( Drawing out a jet ) | 

( E ) g ^^^Z7\^ fW^ v£i^f5 ^ir> R^- 

«Tc^ ’T'siT^T^rc^ 511 >0 5(^?4 

^ I r^f^ri ^^tz:^ >f?T^ii1 sfr® ^tz'^ sjRki 5i^f5c^ 

^^5i«ti:^ « c5^TwT»Tc^ ^r§T ^t5f <si^z^^ 

511 Tqt^ 1 ^T^«fT5i, c^5i ^zw^ 5ii i ^jt>[c?i5&c3T^ 

^TR^1 I ^T?1 'siOT^ ^Wt5i 

I (^) 'Sff^’SlT^ I 

(^' ^tl5il5^ ^1OTI (Bending a glass tube) % «lft^ (E) g 
'f}^ ( fish tail ) iflc’f^ ( burner ) ^8^1 ^T651 «tC^ ^ 





si^TC^ c^Tr^?r ijTf^i ^'Si sfT^ 



!»o^^ f5af_:?F-f5^ ^tTtcsrl 

ntc^ c^ptt^i ^t'^T'9 I c^ c^Tc*i 

c^T*i cnf^^r f?^i1 

^z^ «rTf%^^ I ^zm m ^tai 

t^z-^ ^1 f^1 I 

!>8V- I ( Boring a cork or a rubber 

stepper ) (E)g c^ c^T^?:^?f ':g[^ f^f<t 

c^c?i f^T*t ^T^Tc^ 

«fc^^ ^■\ ^zn t f?iii 

’tT's^T^r ^'G I f^f^-C<2rc^^ ( cork-squeezer ) 

^tf^l ^51^ ^tJ—>fT^«fr=i *tf«^1 5T1 I 

fIRii c^t^l ^ 3^Tc^ c^Tc^ «f?r i 

a ^^z^ ^c%fT «rc^*f ^?Tii ^nz^K c^cu v£i^^ 

C^T^-f^;?-f^fnl ftfn-C^^ (cork borer) ^tfel I ^T?T?:^t 

egft^ ^^T'Q I cFt^T'Q i 

^tz^ cw^z^K ^mz^i 07^ >R» 

f^c^ 9r’^®Tc^ ^tf^1 Mtc^ ^z^ c^^zw c^tuTG (srt^ 





fe i f^ar 

(P\V5) 

f^fss =^rrc^!i ^nf^f5 

Tf[ZW ’TTC^ I 
i8c> I C^its-C^t^^ 

( Fitting up a wash- 
bottle ); nft^NTc^ '^Z^^ 

«rciiTWJT 1^111 

rtc^^ c*fW- 

I C«(W-C^^5T 
^f^^t?r ^w 

'STTf^ ^— 

i^) ’fis? C2f«tt#l ’t s 500 c>f; f^; 

'SfTWC^lil 5<3^1 IPT^, ^sfST, ^^tsr C^T^ 

I 

♦tf^l ( E ) g ( ^ ) »ii^f5 500 c^: fii; 

I (^) 2 fsi; fs^s ^T55{ST 

^'6 I t^1 (^) <211^ 30 cm f^: ( 5FtC^*^ 

(STT^ ), 15 (Pii 1%; ifl^ (?pfc^^ f ^«1 ) '3 10 C»;; 

f^: ^rt’^ f%^f5 I (-n) «CT^sf% is*^ (^) ;t*s 

^*1 T?r I {S) mm {«) mm 

'STfir 6 cm f^; •sffw oo* c^Tc«i ^f^t'S •mx f^^ir 

•SfT?! TWtC5T 'S^n 120® c^TC*! I STC^T?! 'STt^^tCST 

(^) (jet) m i 

nif 1^1 c*i>^ ^j%^i m I ^c’^f '^t^Tc^ 

f^f^ ^TffiTi 1 58ir 7 {\ <tfhFT^^ f^- 



&:»5r< fif^-f^^^*l: 

sffT^ tf f^-C^-^ « ^2*T 





C2fc>i FTfro w refill fe I (5) ^fB 

vfiTp^ isfc^r fifnii f^c-:?^ W f^i ( fscai 

) c^^t'Q I 

B 

CITB D 'JQ^^ 

'sjT^tf^ ^mn A 

^1Z^ I Sf®TC^ 
f?5(1 sftcil 

f^cJ? «i)^^ fVnii 
f^fnc^ CFt^T« I ^5T- 
f^fnc^ ipTc^^ 

J»^5T^ f53J—c#5-c^t^ ■^F'?l1 :^-lt <2fc^’‘t ^^T'Q I 

c^rNc^, ^zm (p*r^2jm <sin i c^t^ 

f^f^<[ ^Z5 I 

^W?Il >1^ (jet) Tftif I =^(”51^5 (flexible ) 

>1'^^ 'T^CT C^-C^T=T 

c^t^tc^rl I 

>!">3;< (air-tigbt) ^^6^1 -grat^j^ I ipTi:^^ 

’^T^l »f% I IPtC=?^ T^f^ 5^NT € I 

^Z^^ ^izn Wt« I ^T’t W^ ^ 

^*tc^?r f?c^ ^tS^l ^?p I 

^’5^'sF«ft<«. c^t®n <211^ f^i 5Tfn^i ^z^^ w^r- 

^<f> I (^) ®!^i s (i) 

( Glass blowing) s 6-6 fs^^T^ 

^\z^ «rr^ i f^i’s^«i 

^ =OT?r 'Q ^nr^ 








^^8 

fn^i >rf^Tgr ^ ?r« i 

^c^Tir «ff^ c^tr^r ^ i f^rc^r 

'il^fi? C^sf ( bulb ) 2f^^ ?ir I 

(ii) ^ 5f9jc^ csprsi cw'^iri % 

^T'S I 'ii^f5 »ii^f5 f??[i ^ 

y£i^ ^Tc^ ’®rn^ ?Tc^ i •ii^^'ni 

^tl5 sfT-s f[nfw?r ^1^1 'Q 

I ^tf5 *ii^3Frc*r i^TH^n i 

^ cm^i ^rtf^rc^ I c^f^i f ?f« I ^ 

^cn c^m ^Tf^rc^T f??n i 

(iii) -^5 fji^ ?P^1 % uq^ ^Tc^ ^T5STC^ 

C^t 'Q 51?r^ I ^Tc^- 

^i5?rc'S?j ^<:«r iftnfn^T^r i 

^ti5?C'«?r '5fT^ ^Ti5=tc^^ ^tciT ^fm^ 

I Sffg?l1 ^TRII I 

I ’11 

^^*1/5 ^TfS^l ?rT« I ’fTc^ <ii^f5 I 

I <2j®lt^ ( Laboratory Techniques ) ; ;^^«|, 

fir«fT^ i 

cvfcft^ wTc^ f^*t*r5T^^ I 

t (0 s ^z'^n ^g^«i ^’^1 (^*1 ’srsj^B^pf) 

(^) 

I „ ) 

("=>) ^f%:ai^«l s w^r nT^^z^ 

fifntsftc'® „ ) 

(8) CWt^^ (i) ^fsl^1 

I (^3> * ) 

(ii) ’t^lT^^I 

I (^» ,, ) 





<0 ^Tf%, 'Q 

■^? I 'sf^cB^?) 

(^) ^Tc5f9T mi ^Ti:?rTf^5nr 

^nuTf^^Tc^ ^1 ('3^ „ ) 

I ( Determination of the melting 

point of ice ) 5ral»^ff% • ^C=T^, fl&f ?'9 \ 

^ s FTcn c^ ^rcsr T?it^?r 

\ 

s^tft^ (E) s vn^f5 fi}^^ Tfc^o '^nh ■sic'ct b 

^Tc^T^r ^»iT« I A c>i^c5f® ^T^T«Tc^ 

(clamp ) f?^l ifC'Q^ T^z^ ifT^ I 

^t^R^n?r^ (bulb) Mf?inTc*r 

^f^1 C«(t^ Q ^1 D Ftfn^l I 

w^r 5istc=(C5T^ 

E nTc^ I 

’Thl'r ^nC^T f^—W*?!r 

=lTf^C^ 0* f5C^ fsr<ir 

^if^?ii I 

0°c^ ^tz^ I C?Rc^, C^IST 0" ^^zm ^C^I «*rTC^ I 

S 0*c I ^1 'SfT^N (freezing 

point ) I 

^<^'® I f»l^ ( Determination of the melting 

point of wax ) % ^^f»r^-i^ (2jf^pili (Capillary Tube Method) • 

<»rf^f^^f?f, ?ln, 

C^>^W'«5, ( clamp ), c^mi, I 

♦tftspi (E)— f^fnt ^T5^®TC^ 'SftlSCS? {^K\, ^'5.f^tll — 
blowpipe flame ) ^Tf^1 

^z^ *rf^«r^ m i lo c^t fsc <i)^ 




^Tf5Ki •cT'e I ;tc9i^ ^l]^f5 f|*Trw?i 

I f??il tifF^i '©’^1 (2j^^ I 5tc«T 

CFT^T€ I Viivpf^ T 

WCeT ( water-bath ) ^^T'Q C^=T 

=TC5f?[ 

^fS^T 

>f^^i m-^n ^c«(j vfTt^ I v£i^ 

l'> ^'3^ 

'f\Z^ I ^’l^ 

?N J E ^r^i «rtcit 

v£i?f^ G f?^i I 

^C^«l t c^T^ '®'ac5T 

I ^;51 i ^£|^ JT-sic?! -SJCS? ^T:^ »[tt I 

fi’f I V<)^f5 C'SIT^ 

nr?«r^ I I 

f^rert^ s C%C-SI^ I vilt 

^c?i I ^tii^ ft’f ST^Q I 

^^1 ^'Spj 1 *^aflTT^ i^t'Q I 

I -iit^n nk5i?r i 

itf8 I «fC®ra •«? feiTt^ ( Determination of the boiling 

*K 

point of water ) ; 

^Ffc*t cq f^t ^^-hl c^tc^ '®T^tc^ c^ 

I * 

s c9rT«i ^^ri 3pf^, ^T^tcsfi U-^9 t, 

*ro, ^twff%» fin I 



»85R ffeof—<3rt73r?[ 

’t^^nr fsT‘fV 





F ?Ftc^?r i 

a'tc^^ ^ ^t?[l w I I 

^C«fJ^ fe f^^t C^Cff^ 

'« fe fir^i T U-5^ar ^ ^t?f“ 

(manometer) IFfC^iJ 

^1 I 

SFt^Z^ ^tlf^tf^K IftR^I X^Z^R 

ft^ I w^ 

c^tz^ I ^t^n^tzKir v^w 

lOO^C f^zw fk'^ ^^^1 
^^^tzw I CWtl^U 

^T’T I 

'«s 

^titwt s 

<2r^f« *• «i®ii^ s 



»a^^ f5C5—WZ^ 



H,o 

NaCl 

^sntfjns-—H,so* 

^Tf>n5 —hci 

srr^ ^itf^rw—HNO, 

sirsrf^t^—CO 
'snTc^itfsnri—NH, 

^tc^rrf^rsr (nh4),so* 

^jTrsrrf^??t5r cFhrr^— 

( )—NH^Cl 

NH 4 NO, 
*Trir-^^T^\5— -H.O, 

cjftferfsr 

( OTm JL—NaOH 

( )—KOH 

■5int«^1^?rr3i ^)—CaO 

( )—Ca(OH), 

( •sTf^ti? )—CaCOg 
^rfwr^ KMnO* 

antsrfsflBr —MnOa 

>rt5^r# (^’c^)—CuSO*, 5H, 
C^<!rm BaCl, 


cFhrr^^—Agci 

srr^rlfe—AgNO, 

>lt5fC*pfe—ZnSO^ 

C^?It>T FeSO« . 

H,s 

CFTC^—Kao, 

CTlf^lJI NaNOj 

C’ltf^tsr >If5ir«p^—Na , so , 

Cfltr^fUtsT ( 5t^ 1 )—NaCl 

^^;5--HgO 

^fl^rrsr c?f?fe—Kci 
’i^r^nrtsr ^rfs^PF^—K.so^ 

C^ rf^Tsr Na , CO, 

OTTf^rsf NaHCO, 

CuO 

*i%4f>nrr3r srftcs^— kno, 

c^rfeirrsf ’itij-^’Ht?^--Na,Oa 

30^. 

^Tf^—HaSO, 

c*rf^r>r ^f?-^wtt¥~*BaO, 

'ifet^nrr^ '®rrr?ftFn'^—Ki 

C5I¥ —^PbS 

srtflfsF^f’STT HgCIj 

3nT5fC5rf3nrrsr Mgco, 

MgSO^ 

^UffCSTf^sr Mg(HCO,), 


srrr’frsTf^nitsr c?Fm^—Mgci, 



(gac^li'et'^-a 

2KC103 = 2 KC 1+302 ZnO + H^O = Zn(OH) 


4 KC 10 , = 3KCIO4 + KCl 
4 HC 1 +MnOj = MnCl 3 + 2 HaO 

•+'Cl2 

2KN03 = 2KN0.^ + 02 
4 HN 03 = 4 N 02 + 2H20 + 02 
2 H 203 = 2Ho0 + 02 

2H2 + 2Cl2 = 4 IlCh 
C-f-Og^COo j S+Y2~^^l 

COa + HoO^HgCOg 

S02 + H20=ll2S03" 

sol+u„o=ii^so^ 

N„b, + H., 0 =:* 2 HN 0 . 
2Na+02‘‘Na202 
2Na202 + 21120 = 4NaOn 

2Mg + 02 = 2Mg0 

MgO-^H20 = Mg,OH)2 

2SO2 + O2-2SO3 
ZnO-f- 2 NaOH = Zn(0Na)2 + 

H2O 

Z11 + 2 KOH = Zn( 0 K )2 + Hg 

N 2 + 3 H 2 = 2 NH 3 

4 NH 3 + 3O3 = 2N2 + tillaO 

NaNHg + HgO =NaOH + NH3 

HgClg + 2 Ki = 2 KC 1 + Hgig 

Zn + HoSO^ = ZnSO^ + Hg 

2HgO-2Hg + 02 

2 A 1 + 6 H ,0 = 2 A 1 ( 0 H )3 

+ 3H2 

3 Fe + WgO = FegO^ + 4H2 


AlCl3 + 3H20^Al(0H)3 

H-8HCI 

2 A 1 + 6 HC 1 = 2 AICI3 + 3H2 
4 P 4-502 = 2P203* 

1*203 + H20 = 2 HP 03 *^ 

3 Fe + 202 = Fe30^ 

CuO + 2 HC 1 -= CuCl 2 + HgO 
CaO + H20 = Ca(OH)2 
CalOH)^ -h H2SO4 = CaSO^ 

+ 2H2O 

NaOH + HCl = NaCl + HgO 
BaOa 4 - 2 HC 1 = BaCl „ + HcOg 
2H2 + 02 = 2H20 • 

CuO + Hg-Cu+^sO 
Il2S + Br2 = S + 2IIBr 
Cr2 + Il2 = ^HCl 
FeClg + H^FeClg-f HCl 
CaCOg^CaO + COg 
NIIg+HgO^NH^OH 
NH^Cl + NaNOg = NH^NOg 

+ NaCl 

NH^N02 = N2 4 - 2 H 20 
3 Ca 4 -N 2 = Ca3N2 
SMg + Ng+MggNg 
2NH3+3CI2--N2+6HC1 
Ca(0H)2 + CO 2 = CaCOg + HgO 
+ 61120 = 2 NH 3 4 - 

8Mg(OH)3 

CaC2+N2 = CaCN2 + C 
CO f H20 = C02 + H2 




(^■tsr a®) 

arw 


[ Course Content : Hydrogen peroxide : preparation, properties 

and uses , Demonstration : Apparatus for distillation under reduced 
pressure. J 


( Hydrogen Peroxide ) 


HgOg, 34 

HgO Q 
H 3 O 31 

'Sff^111 

cwi%^ 

^iTs'91 (Thenard) 



( Oxygenated water ) 1 fe— 

c2j«ft#S (i) §)^S 

(BaOg) ^1 (NagO^) 

( mineral) fell 

; BaOg + HgSO^ = BaS 04 + HgOg, 






Dilute 

H 2 SP 4 


Paste of BaOj, 
8 H 2 O 


Freezing 

mixture 


^mgr T^fk^ BaOg, SH20-.fl^C^t(pa8te)«f^^ 

BaOg^;® H2SO4 farcer c^f?fTiT^ 
nT?l^TfC®? BaS04- 

I 

C^T»r^ ( hydrated) ^T?- 

BaOg, 8H2O ^«ii1 VJI I 

"srjtn® (1:5 ) ST'S I 

<sf^ f^—H,Ojdi^ BT^e| \8 

I c>it^r^ c^f^nt's^ 

^c<r c?[N ^^\ 

I C^t^1 1 2f^C«! 

f%i vtf%c^ ^sf f<fsii ^11 

BaSO^i:^ f<^Ttc« ?t'8 I W*I 

HgSO^r^ '2f‘‘n^=T (neutralise) -^pa^ ctl^i 

[Ba(OH)2] C5(N I BaSO^z:^ C^ST I ^1^3??:^ 

HgOg-ii)^ ( 10 20% ) | 

HgSO^-vi)^ ^f^^l-4 'STTTf^'5 



3 BaO 2 + 2 HFO4 = Ba., {PO4) 2 + 3 H 2O 2. 

(ii) srt# ( Merck ) t ^:wT^ I 

'»TC^ ( forms a suspension with water ) | 
wt®i «T^’5|T51 ®1^- 

BaOg + CO 2 + 1130 = BaCOg + HgOg 
’®i4T^T ^%5T 




{^) ( Commercial Preparation ) S (i) 

ts? ?[t^ 

C=irf®^N NagOg I 20% K^SO^p^ 

^f?n I ‘ill HgSO^-^ NagOg 

CV^n 1 i Na202 + H 2 S 04 = 

NagSO^ + HgOgi Nc^jtl w^!J NagSO^^^ cgrni | 

•V 

NagSO^, lOrigO (Glauber’s «T^®t ) ^?;<1- C^«Ttf^« ^^1 

SplC^ ^SJCSfT? ( in vacuo ) nr^^T I c^m / 

C^T^C^r ^f^tC?I ‘Merck-Perhydrol’ 

I 30% HgOg I 

^t^lS 50% f^vi^TsSf 

HgSO^r^ ^f^csT ( HgSgOj, ) 

(hydrolyse) I ^ HgSO^-^^ to'lC'<P l>1zn 

■pfTf^^ I 

2 H 2 S 04 = n2 + n2S208 ; H2Sg0« + 2Il20 = 2HaS0^ + Hg02. 
<2f«[T4^C^ H 2 SO 4 I HgO 

HgOg I 

(‘Jt) i ‘^nc^T^[c?r c^-^^ ^nrrn 

HgOg c^i\ HgOg-^^r TfCSf 

I ^5T-f^fa^^ HgOo^^ 70°G nw 

^c^r I 1 %^ HgOg-viiii 

5Tn ^fT?i ^TOi ^^'1 r^irgfi 511 

1 (i) «2f'<«li:^ HgOg-vn^ 

70“C ^s^i c^t%5TJi ^1 trifS^ifsi ®tTc^ 

^^1 ^?r I lOO'G, 

HgOg-vii^ 15rG ) I 46% HgOg \ ^ii) vs^ 

FTC’f (10 f^i f^: m) 'Q 30®G 70®G fsiOT 





^»g 

'© I ^ (Distillation under reduced pressure) : 

Ftcn 

^ f^ 

S 46% HiOgZ:^ (A) ?T'Q I 

jpT^c^ ^T^Tc^t •ii'^f& (D) ?Ptc^ 



«5r< f^—^r,tn ''ft®iT-'2rf^ ^1 

^??:5T<r '<fc^ I 3Pt?:^^ vn^fg ipTc^^ 

(B) Tff^^ C^f5f I IPf^f v5rf^?:^?( I ^-5! 

^tsi nc^ I 

’•rT^^ ( conical ) (C) 5]f^^ c^t^f I C 

^C5f (B) ^1 ( air*exhausfe ) 

C’^IT'51 I <11^^ (F) ( pressure gauge ) mi 51^ 

5>; I ’fM 5f5IRC«^ A 'Si^Z^ 35“ - 40“C 

^cT ?ll I HgOa ^tz^ (SJI^ rS^C 

I vii^?|i^n 66% HgOg ^'Q-?I1 Tin I 
(iii) v£i^ m^Z^ C^t^T 60% HaSO^-vii^ 

95% HgOg nt^^i i 96% 

m«fCT—1*7®C HgOa-viiif c^stT^T | 






"X ^2(^1’'—^«f '-^i^ *rT’^-^^tt^ 

X m cm i 

10 ^T^^.i{ ( 10 vol. strength ) 10 ^s c^f! f^: 

10 X10== 100 c^Ts f^; ^f%rc^^ ^Tii i 

8 I srfeslOTi! S CsVs l{^ltl^tCW{ 

1^^ vpfi^ I 'sq^ 1^ 

I I ^^1 c^Tj^u^, 

^C®T 'Q 68 fsj; 85“C OPTc^ I «2f'sJt«t 

ISl^CC'® C^tC^ f¥€ 

m I 0“C 1*46 f^TSTt^—0-&9® cm C5f; l 

• (i) ^2^3^^ 'sfl^C^CSl?! «T9f 

’“^C^ I .®Tr?f5 

c^t^j®i ’5^16 ^t^c^rcW'T ^f<ii 

(saturated) m • "*^1^ t^1 

(uustable) m I j 100®C 

^Tn 2?^ ; 2H202 = 2H20+02. ^c^*, ^iirri, 

1 2 , MnOg, c Au, Ag HoOg-^fj?! UiW\V^ 

^-c^ I I ftimf^^y ^(jTfn®, 

^^tgr n?t< HaOg-^-^ ® i 

I HgOgC^ 

-sfc^d ‘iJ^fB fsi-(Ts{ <«(TC^‘ 

(ii) ^f%i:wcs{ f^r.^Tf®?^ ^N'5(1 ‘il'^fB ’‘ff%‘‘‘fT^?l’ 

I >rr.<5ltWf^ ( nascent) '3!ri%[C‘^^(^ "srar 
Jim t— 

(W '^*^1 (Mg) '<3 ^t^-^l^^^CMnOo)- 

v£i^ f^!^, '9 MnOg-^^ ^t?r:§r(:’r?^ 

I (^) 

to 

*1&tfjl?t'’l ^Tc^T^T^ (KI) wfa '®(TMff®=(C'*i' W ; 

2KI+H202 = 2K0H+l2, >il^ ^ift^'FlI'l ^TUl H^Os-viik ^gsi 







I (^) PbS ( ^rCSTl ) ^fwi 

C®T^, PbSO^^ (jjtiri) ; PbS+4H202 ^PbSO^ 

+ 4H2O, pb-il^ 9 [^cj I 

(H2S)^nrm^1 -PbS ^n\ ^^^f^aiHaOg 

^flc^r ^fc^i PbS 5 it«ri Phso^^fi 1 (^) ^^1 

mt 2PeS0^ + H2S04 + H202 = 

Pe2(S0^);, + 2H20. (s) '«rTTf>f 4 c^ 

^jTf^C^ ^C?[; H2S0 j5 + H202 = H 2 S 04 4-H20. (^) 

Na, K '« Ba-^^ ; Ba',OH:)2 + 

H202 = Ba02 4-2n20 ; H 2 O 2 'ms 

^ZK I ®?T? \ 

% (>) KI I t^Tc^ 

C’^fs^T^ »rf <3 I at^r 'sitC^tf^^T 

(0 mz>^ ^NW fw W I 

HgS 5 fTT?:>f i ^rc^i -^nwc^ h^Oq 

^tvf! 

(iii) ^ : 'SfT^C^tl mi ^\Z^-^ 

MnO^, • 

AggO, -O3, « 1 TiJ^^Tt^—PbOa, n&fPl^lT^ 

^H^TTCSfC^S'—KMnO^ 'Q c^tf^^fC^ ^C?, f%^ >IC«f 

fsfC^s ^ I ^Ic® 

t? 

'=tf%cw=( "S H^Oj >£i=? nu^iT'i^ 5 irt I 

nimttl, fsir«i 5 i ■^tr^cwwii >a'^l6 1 

KPj = H^0 + 0., 03 = 02+0. H202 + 0, = H„0 + 20g ; 
Ag20 + H202 = 2Ag+H20 + 02 ; Cl2 + H202 = 2HCl + Oa i 



Pb02+H202=Pb0 + Hj0+0j ; 2KMn04+4.H2SO^ + 

5Ha0g=-2KHS04+2MnS04 + 8Ha0+50j. 

W HjOj, 'sntsf^ I ^>51 

^rf^r 

c-^U 1 

HgOg ^jTc^&?Tu ^c»f nN- 

(NHJHOg, ^Ttwr#?KT^ (NH4)202 

HjjOa-tfi^ ^^*1; Ba(OH)2 +HgOg = Ba02 + 2H20. 
^^1 ^Jtf>TC^?r giT?( NagCOg-^^ >Tf%^ f^?(1 COg 'Q 

i H202 + Na2C02 = Na 203 H-C 02 + H20 

(vi) I ^f^=T 'Q 

HgOg, 2H20-^^ \ 

(t I { Tests) ; (i) 

i (ii) ki 

^ • ^T^T?r '^Tc^Tf^^T 

^eT^< 5PC^ I (iii) ^TtCJIFTC's^C^^ ( K2Cr207 ) ^rffT© 

f^C'^ I (iv) 

^ nT^sri HgSO^-^f!^ f^agc^ H 2 O 2 C5IN ■=^^5ti- 

( antiseptic ), ^^^r-fFlT 

'Q CsFff%5T-^’r^T^^ ( antichlor ) I H^Og 'Q 

( Fenton’s reagent ) 

I HgOg f?C5T ^51 C^T®rT^ I HgOg 

I mtffs? 85% HgOg vs 

”si7t^TC5r^^il f^^TTl 'Q ’®rt%IC^=T ^fsITl FT^T^Tf^ |. 
H3O2 C^T^^r 'Q cnctM ^TT I 



^gfHls (i) h^o 

-, H^Oa 

I (ii) HgO f^fef TS[Csil^r^^ I HgOg 

I (iii) HgO-^^ C^T=r Tl 1^^T?f«l 

^1 =fT^ I HgOa-vi)^ '2r^5T fV^&l '« f^?lS9JT 

I (iv) HgO f^sn C^TC^, HgOg w 

f^N‘1 I (v) ^tn 6 ^Tc’nr «r«tc^ HgO 

<^rTC^ I '« FTcn HgOa ^C5T '6 ^f%lCWR I ' 

[ % ^■fe3rf^®r=T <2r^l%, '« ’tTfep™ 

I w'-?T<. =rrt I '^^ *tt^ fipri cw^rtcsn 

nrJsFTsnr > ] 


<2Wt^ 

1. How would you distinguish water from hydrogen-peroxide ? 'Q 

fSr'f?! ? 

2. Describe the preparation, properties and uses of hydrogen peroxide. 

How is it detected ? ^Ttf5tC^=T 'Q '«r<5rl ■^? I 

tv 'fif^tCil C5^ ^ ? ( Cal. '31, '33 ) 

3. How is hydrogen peroxide prepared on a large scale ? What are 

its properties ^ H,Oj is said to behave both as an oxidising agent and as a 
reducing agent. Discuss. ’Tt%3IlT*l fV 

<rsf f¥? H,o, srt?^ ^8 f-^Sfir^sn:'^ tSpui i 
^C«11b*l{ I ( Cal, ’34 ; Bom. *16, '22 ), 

4. How is hydrogen peroxide prepared ? What is its action on 

(i) potassium iodide snd (ii) lead sulphide (iii) silver oxide ? (iv) ammonia 
^v) ozone (vi) barium hydroxide. f¥ -ST^lCil 

I^ir? (i) 'nfetfjJTTsf 'srfnttot^, (ii) to ^I'TOt’IW, (iii) 

(iv) 'srjTrsrtf^iil. (v) -sr^sr. (vi) c^fi^ H,o,^r ? 

5. Justify the statement that hydrogen peroxide is an acid. H,0, 

^wntfsTi?—fete ^ c*r«rr'8 i 

6. Which of the following statements is true ?—Give the correct 


statement. 



(a) T1 le formula of hydrogen peroxide is HO. 

(b) HjO, on heating gives HgO and Oxygen. 

(c) H,0, acts on Ha SO, giving sulphur. 
t^TCWif cW f3r«fi1 ? 51^1 ^t'Q 

(i) ’Tf^^^rail’T^C^HO. 

(ii) HaOj H,0 'S CW i 

(iii) HaO„ H,SO,-di^ >rt^? m 1 

7. Fill up th» blanks :— 

(i) H,0,+heat=»—I— 

(ii) 0,+H,0,-H,0+— 

(iii) Ba(OH), +H,0, =BaO, +— 

^3 I— 

(i) HjOa+^t’f —•+— 

(ii) 0. + H,0,=H,0+— 

(iii) Ba(OH), +HaOa =BaO, +— 

8. What do you understand by 25% vol strength of hydrogen peroxide ? 

What is perhyJrol ? How is it prepared ? HaO.-ii^ 20'5rt?l^ ^'13^ 

fV I fr ? 

9. What happens when a dilute aqueous solution of hydhrogen peroxide 

is evaporated on a waterbath ? ‘^1^1 

^n?r f^- !!}f^ ? 



fkSm nmw 

[ Course Content : Conservation of Mass : D. Apparatus 

to show that it holds for burning of charcoal^ phosphorus or magnesium^ or 
for other types of reactions. 1 

^e-si's 

( Law of Conservation of Mass ) r 

cm (RT^ '6 3F^: I 

cm c^, -^^5? wm 

I ^1 c^tc^ ^^=1 ^ir 1 

'Qwe^? '^c^^ ^-si 1 ^1 c’fdt^ 

sn 1 ^1 ^tRc^ I 

I 

■sic^ Ti I 

^w=r c?^i ^rt^csTf>T?[rc'*i^ '«^sf ^cn^i 

I CSlT^C^ 'QW^f ^rf^CST 

•Slf^^l 'Q-^^ I fb’^^1 

f^i f^c’f cnt^T^c^ ^T'Q1 '€w=r 

'Q^Sf I C^f^1 Vi|^f5 ^C>SF^ 

^’a I ^£1^ ^i{-\ n«rf<^ 

^^1-^^fsi 4^-s. ’tifTc'^ I 

T<iri ^rc^ i ; W5 ^ m ^R 

^11 «£fc^r^ fSF^T? "srfe^f 'Q c*fc^ 

1 c^U 

JTi ^1 ^11 mm 35 ® I 



^5T ^1 ^?tc’>fsr ^Rf 

'^TT^TC? iji’trsf?^ I «R?^ S (1 I >9 

'« ^fjtCTf I f%g 

^ I fi^5T^ *3fC^ ^Tl%^ '« 

cT'8?1 ’fc? COg, '6 

CTHT& "Q C's^T^ nK^J ^ \ 

. ‘«if?f«f^ I ^T^T?r ^Tf.c^ ^JKc^f^nT^ ^Tsrf^c^T (^mts[- 

■sjjT’tCflf’T^TC^? C15^^ 'Qm^ ^TCW 1 ^h, W¥ 

f%^ ■suNjs^f’f'atsT 

?ir«T^l • C^T^Til'« 

'srr^c^sT "^c?! I '8^?? i 

c?^i c^ ^mcsrf^^Tc^^r+^f^cwcsr^ ^^5{==®c’3i^ 'QW^t i 

«2rc^I^ 

f^^% sTi ^1 5 T 1 1 A '<3 B ‘^Frrc<?( ?t>!tiii^^ 

fi^m c 8 D ^Tff< ^ A '8 B-^-^ ^ =• C 8 D-ii)^ 

85J( I ^Tft^K'^ST '8 '?lT^tllf^'«P ! 

fl5F?lT^ ^c?8 ^‘5.^3 ^Z^H 'Q^^ I 

f»f® I 

(^) ’ift^ ?—^t^^-C«(T5f1 cmh A 

'«T^T^ (wire gauze) E-v£ii| ^*1? ^ (duicklime 

CaO) 8 c’lT^I-siT^C^^r (sorlalirae = CaO + NaOH) ^rN I ^Z^^flf 

vij^fg ffB?f vii^fS ?rrf^ c I A 

f^fn f^iii I 8 ^c^fg vii^pfg F ^crfrrc®^ 

D f??ii ^5TTt^i f*r?ii 3i^-8Wi( I ^^rm 

’JTfsiT^KI f^fn ^f%Kl trRItH I c^ 

^in I TO >6 

'Sff^ic^cil^l ’rf^^ 8 ^er 





^8^ 

^5[ ^ cufi^ I <T^c^ '®rlx?[l 

^Tf% I 

f^Ts^’n^ I 

^T'S'l ^f?l^1 'QW^ 
^iT I c^rfirc^ '«W5T 

5^1, va^-sf I 
^Tf% STI 

'Q 

^^■=5 ^f%C’^C?f^ CO2 'Q HgO fST 'Q 

C>Tt®t5Tt^'5? C*ttf^^ I I ^f? 

®T'Q^1 '^r^ cw^n ^Tt^ c^, ?it^l% 

ve^ v£i^ 'Q^cst^ ^^T?T I ^Ti%^ 

'srtsi I 

^Tf^?r 'Q 'srfeww^ Ng^;^==^c^?r ^t*^ ^9 ^t?i^5t ^T^- 
^ 'Q^^T I 

(’^l) ( Charcoal ) ^ifl^1 (I>) s <^^15 C^tT^T^^I 

^tCF^ 5Ff^ E 9['6 1 IPtC^il v£|^f& W 

f^?(1 C^^1 B '8 C ^^T'Q I B ^Tr?l? CKC^ 

<i)^f5 ^ff5 ( capsule ) D ^cT TfT'6 | ^Tf5c^ ^A-^T[eT1 

I >I^ ttTfSsiT^ G ^T^rr^ ’tTC^ 'St’siT^r 

«rtc^ c^N I 3Ft^ E-iii^ 

^il I 3Ffi:^? fsf^ c^Tc^ %f5ll1 

ift'Q I ^31 'Qw^r B 'Q c ^tcKir m < 2 rr® 

^ cwi (poi«s) w c^9i I trrft^rf^ f^^i 

4f^Tf^ ^ I «rr^ ^511 ’aj^ 





ttSf' ffe3f — 
wni <1:^ 'Q 
5rtr‘!¥f 'e®5r «a^ 
I 


^?l ^8'© 

7\f^^ ^ ^^<9 ^JIX’T ^ I 

^ (calx) I (P*rw ^ 

^?PT©iK 'QW^c I 'e 

(p*r?:^ ^ I ^ir 

^rjTcn ^nt^firs -sit^ i 

# 

'Q ^f%i:^OT ^ 

'Q '6wcaf^ C^TsT 

“^<^1 ^’51 sn I 

W (Lavoisier) 9(^\ c 

®rTr^f>TiiT^ <21^^ nflTi f^f^ 

^ ^r?f^ I • f^sf ^^^ca[ 

’ll?! fSc^r^ I 

^f^nl TT-hTt^®! f^f^ 

'Q^?r ^c^5f I uq^ fj^RT^r 

'QW^^ C-^U ^m-siJ ^-^ ^^\ ^ 

fBR'il ^t^1 ^1 

f^T^ ^^C^T'Q vii^^ 9f|>Q^'( T^;5| I 

(’^) ^irt»!?;'5tC«^? (Landolt) • 

^z■^^ I c^ 

c^ a^j 

<tlWR I T^fs{ 

H 9R ^ A 'Q B?r ^ ^ 

\ ^’TtK^ c^ ^ fwl C^^T»! ( ferrous 



— ciTjt^^CiFtr*^ 
I A >« B iir*^ 
ferret ^ sj^wi 
^-ir1 Tl^ a *f#t«FlT 
nji'« >pra ^3? 'OBf^r 
KtZW I 



^88 




sulphate ) 'S fsTcT^fw ( silver sulphate ) aj5i«j ?ft%1 

^ '4c^^Tc?r m i h ^®fNc3f 

(^r?Tc^ nn<^ 5fi f^cn) ^rr^iT^ 

( counterpoise ) | ^£^^ 

or^ I ^ ^c«fi f^?ii Pr^TsT^ I 

2 FeS 04 +Ag 2 S 04 = Fe 2 (S 04)3 + 2Ag. 

?rff^5r 'STO^r ^ ^■\ i 

wi m I 


(<s) *t^ ^tz^^ s?tz^^ wz^ 

^?r I ^?Tc^ m c^f^i 


f^fn^ ?rrf5s(T^ 

( A 'Q B ) .*)^^ ;^«T 

(C) I t%ln?:^ 

\z<H '^rfci^ trT« I ?rff5;ii^ 

(p*m «2ftc^ cwT^1 

^r??il ftm ^Tr??r 
jpf^c^ f^i 

'8^5? I 
C :5?f ^C9f<T 
I mfS^iT^ ^Ta? m 



fs3f—f«ifal 
'esRsnr crt^'c ’TT'^fi ^ *t 1 i 


«rT^ C^ I ^'CT mifiC^ Vi 

^ ^ I rrm '9W=T ^T'Q I C^U ^T^^-SU V sn I 

(Sf^R^ V c\ fap?rt? «rti:^ '«- 
•toi «ro5? OTOTT c^ *ii^j ^ sn I 






^8(t 

& I of Conservation of Energy ) g 

srffi ’*tf%5'8 I ferl'« 

.srf^lw^T'si ^1 ^^, ^fir« ’*1% v£i^vf 

c^U 

I * 


1. State the Law of Conservation of Mass. Describe the experiments 
in the case of burning charcoal, candle, phosphorus, and the reaction of 
ferrous sulphate and silver sulphate to prove the law, 

f<f« I >?3f 'rrsit'i ®r5r t!i^i, 's Tn^5is5Fr«® 

2. Is the following statement true ? If not, why not :— 

‘‘When magnesium burns in air, it gains in weight i, e,* matter can be 
created." W\ ^ ^ ^Tl ? “W sijr’rcsff’nitsr 

'swtsf ^■? 'sr*?ft'^ ^r?r i” 

3. How would you prove that calx or ash is heavier than metal ? *11^ 
«rr^«Ti «r?rt Pf «r^trir «2i5it«i ? 

4. Petrol when burnt leaves nothing. How can you reconcile this fact 

to the law of conservation of mass ? C^tC^f^T I 

-sr^iT ^rt'suftc^ ? 



wmrs 

[ Course Content : Laws of definite proportion ?ind multiply 
proportions : Examples to illustrate the laws. Dalton's Atomic theory. 
Explanation of the laws of chemical combination by weight by this theory 
may well be omitted. ] * 

( Laws of Chemical Combination ) 

'6 (arraDgement) 

nwtc^f^ 

=5(31 ^ I ^1 I vil^ 

^ ^z^ I 

{^) 1789 ), 

R) =3(31 ( Law of Constant Proportion, <£rt^> 

1799 ), 

(^) =5(^ ( Law of Multiple Proportion, 

1803 ), 

(^) =^31 ( Law of Reciprocal or 

Equivalent Proportion. R^T^ 1792 ), 

(!S) ^(31 (Law of Gaseous Volumes, ej^t^ 1808) | 

<si^ btRf5 ^31 ^c^?r 



'Q WC^ C^ftfe ^ ^ I fsRt^ 

m ^1 'QW 5 T=^^’r?( ’t^rtc’^^ ^1 1 

X vQWCST^j ^ Y ^f%CWC5l^ 

T%?lTlI z ^sr X + Y=sZ I 

b'^f. v£|t *j[<9tC5l '«rTC^Tf5^ I 

I ^’Itwts^ 

^'\ C^5T ; <srt^^ ( Proust ) 1799 
’pfl’PT^ ^?I1 ^Cf^T I 

A ^ B c^'t^ ^ AB c^\5t ^ 

(i) AB c^-c^T^t 

A 'Q B csit^ -, (ii) 5i«fr^C^ A-^si^ a 5ff^ B-^£l^ h 

'SrtC's^^f ^q 5 ^t?|1 vil^'N ^TiT tSf'lt^C^ A-^^ a?,irt^ B-^1l jf 

v5ttC^? nz^ ^ AB c^>9t f = ^\ 

by 

S 'Sf'f ^^Z^ 

fkm ^f^z^ cTf^n c^, c’spcin^ ^i:®! 

^T^c^Tcw^l 'Q ^T'9^1 9 «hr 8 bN 'sif^ic^si ^e 1 

^tC^I (CuO) ^?I; 2 Gu(N 03)2 

= 2Cu0 + 4N02 + 02, CuCO 3 = CuO + COg, Cu(0H)g = CuO 
+ H 2 O. .£|t 1, 2, 3 wtQ 1 ^ c«1t<- 

C^lY^tC"^ ( boat ) ^ ’q^'sf«t 

5^1 c*f^ '€^^^ I c^rt^ti >fnT3^ l^^ uN I 

^^T?f C^fV-^Tc^ I ^1Z^ 

oq^fB Tf^ 5 ( ( Combustion tube ) I 



^Str 




^ f^f5f 

c^m 's 9fTB HgSO^ 


I (Sf^^ 

mj fni m ^ 



► 5r< H, nm ^§n i 


^T5 "sfjfj tSf^Tf'^xa ks \^\ T^cip j^^sf ;;fccf^ 

c^ c^\^) ^Tc5 c?T^ r^sjTf^^ 

( reduced ) ^1^-, 1 

nf^«fv» 3^|c5i I csi>^rc^ isTvsi I csr't^Tc^ n^ ^ 

C*fT^^f«(TC^ ^;55f ^f^Ki ;tt c-f^ ^ I 

2, 3 <fi:^ I 

^*t*n % ^CSf = W 5ftT[, 

CS|Wl+CuO-^ '<3^?f = 'W'j 5t|^, 

'Q Cu^^ «5f^ = W„ 

. *. CuO-*ij^ >Q^ = (w J - W) ift^i, 

Cu-^ nQ^^=:(W 2-W) 5fT^, 

— ifr 

.•. '«tf%OTWif '8SR=CaO-47 'Ssr^- Ca-Ji9 (W, - ^V^) Jtlii 

^ W, - W- 


'®rf%c^CT5 % 

CnO-3 ftfss >4,^^ o-ifst^^es-sue' 






s (CaCOg) 'Q ^t^- 

f^1%ll ( crucible ) ST^I isr^^oH:^ 

^n I ^ini^jr ^rit^ 5f%?i i 

p ’Tf^i ^Tf^ I ^ '« vsw^ 

^'®’S5F*i =n :^^=r ^if I «2n:^T^ cwf^c^ 'Q^c^ni 

5t>l 4^ I 

% Sodium chloride pvoduced in three ways was found to 
contain sodium and chlorine only. They gave the following results 
on analysis :— (i) 3'2 gms, of sodium chloride gave I'd iO gms, of 
chlorine. (5) 10*0 gms, of sodium chloride gave 6*068 gms. of 

chlorine. (5) 6'B gms, of sodium chloride gave 3‘216 gms, of 

chlorine. Show that these figures illustrate the law of constant 
proportion, 

o csFf^^ I 

^jNti I 

s — 

3*2 iffsj NaCk^ 1*940 5ftsi ClFtHJT 1 
.*. 100 m^NaCk^ = 60*62 5ft^ C3Ftfe W 

O Z 

{ 100 —60*t2= ) 89*38 5fT^ Na <jrTc^ I 

100 5rT^ NaCk^ ^^^^ = 60*68 5fT?t C3FTfe (100 — 

60*68= ) 89*32 5fT'51 Na I 

S— 

100 NaCk^ = 60*67 ^srr^ C3FTf^5f 

0*0 

< 100-60*67 ) = 39*33 Na I 
* ^^T?. =l'5^Tir 





'swz^ 5rft^ carksf?! <?r fiifet \8^ ^ c*i^ 

'SW^^tr ^?|c1 ( simple ) ^ | 

>ls^Jl 3^^, ^vn 1 : 2, 3 : 4, 5 : 6 ; 1*2 : 3-5 ^ 53 I I 

f^ts S {^) 2 vSJT^ ^T^C^Tc^CSTIJ 16 

^ ?^?r I ^T^C®tC^5T 2 5ftTS( 82 

'«rf%i:^5{ I ( 2 -^rt's?) f^fwS 'm^ 

^<1(T3FC^ 16 '9 32 ^ 3^^ \ 

.*. ’3rfewc=I^ 16 : 32 = 1 : 2—>r?9i I 

(’^f) 'Q C^>5t I 

srft^PT (NjO) —13ft3r ^rttcItTW^r + o-57 art^r 'srf^tsfsi 

=rftr^^ (NO) —1 artsf =rr^r^r«f=T + i-i4 arrsf 

=n^c®R Stt-'®rwt^ (N.o,) ~i arr^r m^c|trBisr + r7i arm 

srt^tr^sr ‘^■m-'5TWf^c\5 (N,o^) —i attsi srt^cIftr^sT + 2-28 aitsi 

=r%^c^5r (N,Ob) —i aitsr sn^c^wsr + 2-85 arfar '«rf^cw5r 

f 

0*57 f^TlI >l“v’nT'5Sf%CT «t*n ]» 2, 3, 4, 

6 nt^ I 1 5JT^ 

'Q^sT ^T^i ^ ^^( ^T^Tf^rc^r'^ '5r??nT^ i 

(^) '6 (3t-5t CO 'Q CO2 i 

(CO) 1 m's[ ^T^^iT + l-33 
I 

(COg) 1 ^T?[^;^+2*66 5IT^ 

^Tc^ I 

f^r«a '9^ ^t^i 1 ■’tT's^ 

’?ftC^ 1*33 ; 2*66 ^1 1 :«2 - sf^cT I 

nft'spi I 

^9 'SW^ ^ir I 

^Tc^ri ^6 m (CuO) »ii^f5 





'e ^ (CugO) I 

'9W5T I CSfV^I B if^S^ 

t? I f^^l 'Q’^ 

’flT’r 'Sf^tf^'^ I ^1 c^'t^tu 

i ’nr n? ^'« 

'ewsT^^ ^^"sp*! ^ v£i^ ^1 '^^(p^iw?( w 

^®nn cw c^'tc’r i ^f%cwc5r? ^’Ttrn^ 

f^l%js 'Q^c^T^r 'srsj’fT^ 1 s 2 I 

ffetas An element forms two oxides eontaUiing respeciivelg 
05*53 and 36'36 per cent of oxygen^ S/iow that these figures 
illustrate the law of multiple proportions. ( Delhi Prop. 19 iO ) 


<21^^ ^fit^c^tr 100 ^rtc^ 'e^3f=53'33 ^srr^ i 

. *. CTftzm €^5T == 100 - 53*33 = 46*67 ifN I 
.*. 46*67 53*33 I 

100 '®[f%n:'S?OT '6^;? = 36-36 

.*. (Tstti:^?'8^5T= 100 - 36*36 = 63*64 
63*53 itt^r 'arf%i:^jr 


= 93*35 I 


53 53 46*67 'Q 

93’35 ^T'sr C’sit^ 1 ^^tc^fir ^?5’fT^ = 46-67 : 93*35 = 1 ; 2. 

^81 fsrc«?rrg[^t« ^ s ^ ^ ^\ c^ c^ 

'«^5^ 4^f5fe ^fes 

^ c2f«n?Ert^ 

^ ( Simple multiple 

^fjt^j'l z :5|f? ‘A’ c^)zs\j( X m'si ‘B’ c^>c^?r y -^tT^ 

'C’ (pqtc^^ z 5rtr^ ^ ^^^1 AC 'Q BC 

^r§r A ■« B c^'tsf ^ ^T^“tcfr?r ’r“v^Ttr:^'?r 



X : y X ?I1 y-^£i^ 2x 2 y ^1 

X 2 2y t^TTf? I 

f s— 

1 siT^i + 8 5}tir =* 

»» » w + „ ^T®\^Tir:=^ttC^tCW5T 

« » » + 23 5fT^I C>lTf®^T^l = C^Tf®m 

« « « + 35*6 ^ cSFTfe ==^ttt5rfSPTf^^ 

^f^^PTir 'Q '«rf%C^=T \W 

(SOg) '®T?Ti:^?i 'Qwcs(?r ^sj’fT^ le 2 8 3ii ^^1 

16 2 8x2 ca^Tf?!:? 'Q ^?(1 >lt«fT^®l ®r^*l 

{NaCl) ^ ^T^TCW^ 'Q^rs[^ 35*5 2 23 ^ I 

i<r I ^tTW?I^5! ijjg % filf^ ^5f ^ 

^5ti:w?r ^tir^ ^ ^jt^T 3?ii) 

^H1 I 

(j) 2 tet: c^: ^Tlc^Tcw^f + 1 ^s c^s ^f%cwJT = 2 

^2 c>t: f^i .'. ^3^Tctf^ '5(?l[’fT^ = 2 s 1 2 2. 

. (ii) 1 ^2 c^2 f5|2 ^TTtc§tC’^4-3 '^2 C>T2 f^2 ^t^fC^S{ = 2 

^2 c^i f^: -=^TTc^ff^^l ^jT>r .*. ^^Tctf?r i 3 2 2 . 

i'2j » ( Dalton’s Atomic Theory ) % 

T^\ (^=?T^) 'Q 

^JNJ1 cif^r I 

f%5Tc=^ c^it-sr «i^Tn ^c?r i 

f«f% ?^?r I n<i'siTl]^T? 

j 

(^) c-j^t^r ^1% ^«ti ^?19rfS^ 1 

^*tni (^) ^‘Traf% '^rf^iiTir =11 

^1 ^ =^1 ^1 5111 ^T^Tc^ ^1 c^t5i 

ST1 I (indivisible ) I (^) v£i^^ 

'«^5f '« n'A ^^ir$T»fC^ I (^) C'sitc^T^ 





'6 ^-^l («) ^ Tl fkfs^ 

C^9r I 

«ft^ 92 ^r^-si c^rtf^^ I 92 ^5F^ f^r»l 

wtc^ I *92 f^1%^ “^NfliT 

c?itRr^ n'fT^' ?t?rTc^ i 

I (1) 'Q 

I C>||?in (16) 'Q 

'Qw^'« i 

'Q ^f^c^csi^r 'srSf’fT^ 2:1. 

^1 I vfj^fB ^Ttc^tcwc^l^ l'6x 10“26 I 

n^l'srf^? ^7T>T = 12 X 10-9 f^j , 

^'5> {^) I ^ ^ s 

^f^:5TWJ I ^T^lTifR^ f^^ST? "^Z^ ’Tfc'^ 

1%?iT^ n?:?« <«rTc^ i f^fvrl 'Q^^ 

I fisRt^^ 'S^sr 

^Z^ <^tc^ I 

2 H. 2 - 4 -O 2 = 2 H 2 O 

2x2x1 16x2 2x2 + 16x2 

= 36 =36 

[ f»f^<i f5(^«f»f 5 «fr5iT^ ’Tt^tc^j (TrWtcsri ^T^t?ri ^It^ 

^ *?3i'Q 5it^ *«rrf^csT I »ii^Tpn ^rr^i '^tiaFcsnr 

snr 1 a-?Ft«f*t c«(% ] 

aftlt^ 

1‘, State and explain the law of Constant Proportion with example. 


Describe an experiment to prove it, f??t5f^t^- 73? 53<t1<4*l’l? 'Q ^rWTl 

I €r 3 rtr*rir erar *tfi^ ^‘fki 1 ( c. u. 1933, » 40 ; b. u. 1937 > 







2. State and explain the law of Multiple Proportion with examples. 

Describe an expriment to verify its truth. '6 

"^<11 ^ I ?*f5rl ^ i 

( C. U. 1921, »36, »40, »49 ; B. U. 192^ ; P. U. 1928 ) 

3. State Dalton’s Atomic Theory. ^RfSTf^^tW I 

( C. U, 1915, ’17, ’29, ’42 ) 

4. Three oxides of a metal contain respectively 92’81®/o. 90‘61®/o. 86'56% 
of the metal. Examine whether these figures illustrate the law of multiple 
proportion. (Ans : Wts. of oxygen which combine with the same weight 
of the metal are the ratio 3:4:6) 

5. Wt. of copper oxide obtained by treating 3*18 gms, of metallic copper 
with nitric acid and subsequ'^nt heating was 3'98 gms. 

In another experiment wt. of metallic copper obtained by passing a 
current of hydrogen over 1*06 gm. of heated cupric oxide was found to be 
€‘847 gm. Are these figures in accordance with the law of constant 
proportions ( Ans : Yes : \ of O —25*16, 25‘15 : ) 

6. What law of chemical combination explains the formation of the 
following groups i)f compounds. State the law and explain it with reference 
to them. 

(i) C,H, 

(ii) MnO, Mn 304 , MojO,, MnOj 

(iii) FeO, Fe,0„, Fe.O^ 

I At. wt ; Mn-55, C-12, H-1, 0-16, Fe-56. ] 



[ Gours^ Content s Ammonia—Preparation (laboratory method 
as also synthesis ), properties, use. Description of commercial plants not 
required. Catalytic oxidation to nitric oxide and nitric acid. Refrigera¬ 
tion. Visit to any ice factory. Ammonium salts—their uses, oxidation in 
the soil. ] 

is» t 

^f%lCW5T 'Q 'Q I 

( Ammonia ) 

ip^:^?rl~NH3, —17. —33*4®C J 

77-7“C. 
iS (^) I 

Sal ammoniac-NH^Cl ) ^T^ll \ 

I 1775. filler NH^Cl -6 p 

^CITST 1 1785 CW^T^l C^f 

^TtC'siTf^l^l 'Q C^>^t I im 

) ^fcRii ^jTc^Tf^ I 

^Tf5c^ I 

c^rtnmT^'Q 

'Q ^^1^ ^tr«6r I ^- 

iv -1 ^jtarlf^?rt? s c^t^-’tjt^-^WT=Tt^ 

(ammoniacal liquor), W<f ( 

f^r^, er^f^) 91^*1 





I s (?p) ^flf% s 'arTT^rsrrf^ni ’spm; 

^5f ^ c>iT®i ^31 ; ^^?rrN ’srjt^^f^iiT? 

I ^’FT^fTC? ^TNtsl'f^; ^jT^^tfsnit^ C^T?lT^^ ^1 ^5T*fT*r^ ) 'Q 
^It^f^^T'si ^1 ( Slaked lime ) f^ajefc^ 

I 

2 NH 4 CI + Ca(OH )2 = 2 NH 3 + CaClg + 2 H 2 O. 

2NH^C1+ CaO = CaClg + 2 NH 3 + HgO. 

S m ^1 C^T^Tt® 'Q f^a^i 

«rc?r f^^TT'e 1 f^35(«rc^ 1 



* 51^ f^—'sntcsrtfJnrTsf oFhit^^ 'srjtc^rrfsnri 

I fsr*sf'ST-=t^ 

^^T'Q I <211^ CaOi^< ^C'S^ ( tower ) iflCTS^ f?CT 

erM'Q I 5fM« I spT?c^ 

^^*(tC5l I ^ ^JTc>T^ ^C«r ^T®*1 ( faF?lT?f 

I '^u'' ’tn^ f?^i 

I ’tJt^ 

^1151 fe^N’T (dow^r^rd displacement ) ^^1 
9fTtJT-^tir?f ^TtC^tf^^l ^TT^ C^ 

I ®TT^ 5fl»r 

1 ^ ^T3f ^mcJI ^^UtZW I 



^Ttcsrrf^^i 


: ( 1 ) NHg H 2 SO 4 , PgOg >6 CaClg-^ 7[Z^ 

(NH^)2S04,, (NHJ3PO4 >8 CaClg, 8NH3 

2NH3 + H2S04 = ( NH4)2S04 ; 6NH3 + P2O5 + 

3 H 20 = 2(NH^)3P04. ; CaCl2 + 8NH3 = CaCl2, feNHg 1 
NH3 5tjT^ ^^1 TTR ^ I NH3 -mr^T CaO^ 

m I (2) NH 3 9fjT3T ^C5T ^ I 

(^) '« 

NH3 I 

NaN 03 + 8H==Na0H + 2H20H-NH3. 

NaN02 + 6H = Na0HH-H20 + NH3. 

(^) ^iTc^T^nrsf ^ 'arjTr^Tf^m 

(NHJ2SO^=nh3+(Niijhso4. 

(^) f^^T’Sl NHg I 

Mg3N2 + 6H20 = 3Mg (0H)2 + 2NH3 
(vS) 

Liquor Ammoniac^ (conical^ 3ptC^ 

CJ^T^T?! c^I^i c^t&l c^l%c^ (<t8 ^'hr fpar) 

I ^Jt^srrf^t^f s W 1—1*6% 

'Q I 

C^t^T-'SlJT^ (coal gas) 

C^5T ^jTC^Tt^HTil 'Q 'srrTC^tl^t^ I 

C^T5r-^JTC^?f I C^T^-^TlT^ 

W NH 3 ^ I 

Ammoniacal liquor ^c«r I (NH^OH) 

^8 (N114)2804 1 1 ^^1 

12—14 C'f\^ ^7tCTTtf%^t^ <tt«^l1 ^Tlt I vfl^ Ammoniacal 

liquored 'srTTC’ltf^llTC^ 

arft^ ^ I ^C9r? ^Itpf 2^el Liquor Ammonia^Rc^ 





^<t\r 

^ I ^z:^ >!^l? 3?[>!T? ^Tti:^ 60% 

^TTf%c^ c*rT^«l ^f%^1 WlCTtf^l^ 

(NH 4 ) 2 S 04 (r^Tf%^ 

^ I ^3^ w 

f^apg I ^ 

^TTc^rff^l[1 ^JT^T ^T'Qin 

m I 

W (Haber’s 

Process) S ftf% % 'Q 

^ ^TTC^Tfs^^ll I 

N3+3H25:i2NH3+22-8 
1 ^T; + 3 ^Ts = 2 ^ts 
f^—.*. >iu^T 5S{ = 2 ^t; 

cm C^, (^) ( reversible ),' 

(’^t) f3^5|1 ( exothermic ) ; (^) fap^T^ 

TO^ (optimum) «i|TC^ {^) 

^'Q^l ; (^) m ^I; (^) 

3^^ I C3?^t^ C?^T5I a 

^^1=650*0^8 Ffn=200 
C^% I 

S JlT^cS’TCWSl 'Q (1 : 3 ^Sf^tC'S) 

A •iTc^pm 3iT^tc^ 200 ^tijsi'ar^g ^f^ni 

B erc^td ( converter ) nt^TC^ll I <2fi:^Ti:^g ’^Tftrg 
(jacket) <<rTc^ | 9rTT^-f^*l f?gi 

firm i () i 
'« =it^ctTc^5i c^ c^tsr ’tt'«gl 






:—(i) ^1 ^iTl i (ii) 

^ ^n I (iii) ( CO + ) « 

c2rTf®^»rT? ^rifTfc^ (co+Ng) c^ fsHT^i f^«n:^ 

PegOg 'Q CfgOg f^1 500®C 

5pm?r ^CSTt^r^® COg I FegOg 

<i5^^ CtgOg >r^THC^? i C0 + H20 = C0g + Hg. 

COgC^ ^R^*Frcn p“« ^af• 

wc®r 

Hg 

'« Ng 
I 

500*—700*0 

I 

f^f%U ( shelf ) 

C^T^T?r '©*^1 'Q 

(pro¬ 
moter ) 

( Molybdenum ) ^1 

^Tf>lilT^ 

(KgO) I 

*il^ (Sfc^TC^ Hg 'Q ^.sT^f^—^ttcv^sfsr^r® 

Ng-oq^r ^Tft'sn- ^trsrtf^l sms 

fsfUl ^ I ^jTC^rl^^l ^ ^ I 

^IT»T f??(1 "SW ^n 

B sfc^Tti ^c?[ I ^Tc^TfJl^T^ Ng ^ Hg 

«rrc^ I ?tTT^-f^«l (IS^NHg vi)^5. 86% Ng >8 Hg) 

C (cooling chamber ) %5^ ^ I 







^' 59 ® 

'q '^Tm ^ r 

^^1 —60* —70*C <irTC^ 1 

D I ^95 mi^i^tm^ 'Q ^T^c^cwsi 

=^T^cttC^=l 'Q ^TtcSTCW^T ^JTt>|lI f^’niluro’fT**^ f^t 

B efTr^Tc^ ^s^n nt^Tc^n ^ I NH3 9 tfS^ 

1^ I NHgC^ ( Gypsum ) ^ 

(nh 4 ) 2 S 04 

CaSO^ + CO 2 + 2NH 3 + H 3 O = CaCOg + (NH J^SO^. 

^t^Tf ^iTf^ I 

5(T^cSc^?r f^ssT^t C^»T? sfttctTCW^ '« 

<2(^^ I 

(’t) nc^ I 

\ '5«rtCTtfafiItsr Z C®t« % ^Jtr^Tf?{^1 ^'fftsT, ^3i 
^jT>r I ^^1 ^c^r 1 1 o*Ci:^ 

1260 ^T^^5T "^TtrsiTf^i^l ^Z^ I ^CW1 ^IIT^ 

t t ^1 ^^"‘(lO'^C 6 

6 ti:^ ) I t Liquor 

'STjTc^Tf^’atc^ 36% ^jTcTsrrf^^i ^Tc^ 1 

«f^S ^sf^ m^^it W 'sfitr^f^^l ^C5[?r 
'®rrc'srffiiiin "NH 4 (oii) ^zn\ NH 3 +H 3 O* 

NH 4 OH I NH^tOH) ^Z^ '6 (OH)- ^Uz^ f^W ^ I 

^^Z^ NHg'S <4 Tc^ I 

NH^OH-»ii^ f ^1 ^]7T^I ^ i 

reCl 3 4-3NH40H = Fe( 0 H )3 + 3NH4.Ci | c?fT5T C^T^T 

NH^OH-^ii ( ammine ) 

C^ TT?! I I 

CqSO^+2NH^OH = Cu(OH)2 (^i^T^T) + (NHJgSO^. 

' cu(oh)3+4Nh^oh=[Cu(nh3)J(oh)3 (m})+m^o. 





NH^OH-^NHg + HgO. 

{^) ^TTC’siTf^5l1 ^1 I 

^f%ic^C3^ fH^Tir >Tf^^ ^z^ : 

4NH3+302 = 2N2 + 6 H 30 . 

NH3i>^<wtC^ ’ttHtfS G?T^T« I NHg af1, ^tlS« 

f^f^lll I * 

NFIg ^8 ( 1:7*5 ) f^i2|«l 600®C 

?rtf5sTT^ fw^1 ^?lt^C5T NHg 

; 4NH3 + 503 = 6H20 + 4N0, 

NHg >0 Og-'ii^r (1:2 ?rTfB5rr^ 

^Tf%^ ftf^i f^i ^c«f 

NH3 + 203 = HN 03 + H20. 

^jTc^tR^I 'Q ^%5T 

1 

(5t) ^IF -sritci^Tf^^'l 9tjTn 'Q C>lTf^?itC^?r 

^1 "sflTsit^^ (amide) KNlIg ^1 NaNHg 

I 

2NH3 + 2Na = 2NaNH2 + H2 ; 2KH-2NH3 = 2KNH2 + H3 
WC5T?l 3Tf^^ f%?(1 i 

NaNH2 + H20 = Na0H + NH3. 

^TC^Tf^^T^ (Nitride ) 

3Mg + 2NH3 = Mg3N3 + 3H2. 
i^) ^ S C>I^W3r 

J9^«l ^TC^ ^TC^ I OH «irTC^, KOH, NaOH 

>sff^ I fsT^-sitJTC^ jftsT 

^JtC'SlTf^^T^ ^^*1 ^z^ ^1 I 

NH3 + HN 03 = NH 4 N 03 . 

2NH3 + H2S0^ = (NH J2SO4. 



(«) Liquor ^ > 

(5) ^ '^T*r (iooo®c )'« ^t?ri • 

2NH3=N2 + 8H2. 

(^) ’srjtc^rtf^ 'Q csFff^JT f^?i ^jTf^rs 

^ I ^T^C^tCSFTfij^ ^Ttf>r5 

C3Fr^fe®?r ^T*ri c*rtKl ; 

2NH 3 + 3C1 2 = N 2 + 6HC1 
6 NH 3 + 6 HC 1 = 6 NH 4 C 1 

C3Ftt%r5t^ ^Z^ NCI 3 

*}\^^ ^ZH I I 

NH3 + 3Cl2 = NCl3 + 3HCl. 

O^Z^ ^Tf^TI ^^?f1 ( CuO, AggO ) 

^CW «Tfif^[1 Ng^^ I 

SCuO + 2NH 3 = 3Cu + SHgO+N 2, 

NH 3 + H 2 S = NH^HS 

I ^tt'SPl s 

^r5i^f5 ^jTc^Tf^ni I 

(^) ^StJpi S ^TTC^tf^liTni:< 9tTT^-^tr^ 

^tfS a?T^T'«» I I 

W wfc^rtf^l ^Rn;< 

?tJt^-^T?l « ^jTi:^jTfJl^T^< 9rjT>i-^T? «f%5T 

^5^ ^TTC's^TfjfUl ^Z ^» 

^t^C§TCIFTf%^ NH^Cl- 

’it^fl C*f*T^1 C^’fl I 

W) <?i*t ?lt ^ ^ ft ’^l S ( Fountain Experiment) * ^SfZ^ 

ort^t?! ^ ^lft?I «W«I S '^^f5 ^Hg 

B JFtm C W f*iT(1 ^ 



I sTceiir m <2fT^ A ^rtciRr 
^^T'S I ^iT5^9r ?rt'e i 

FT«r I 

^•irTc?^ * ^T'**?t«^i:sr ipr? 

I 

^;s( I 

'^j;:^^ c^T^i ■?if$=T 
C f?Tf1 

3pfc^ FTn-5T>T 

^t^TCil Iprc^^ 

^tcn I 

^«T I v£i| 'srnOTf^^T^ 

<2t'Slt'l I 

(^) ^tc^ltf^l 's^ % 

f?^1 ?l’^ 'Q 

C^T^ ^15^^ CFt^t'Q I 

<2fTC^ C^T^/& 

I ^nir 

I 'Si'AZTi c^t^ 

vfl<J»s v£l^^ nz^ f^ 

^jTC^tf^^l ’IIT’T Cirr^t'Q \ 

^r® f^i f^i’sp'i fF'sif^^ 

i'SST^ fkg—^^f^r^r*nr I 

'®rfic3itf^?ii ^z^ I 

^v© 1 wtc^rtfeit^ % (^) ^Tc^Tf^^Tir ^ 

^■'Wc^i I (’^i) ^tfl^ *cc^^ ®rT^ "^zn I 

(^) ’TC^ NH4CMir q ( t^i 




c¥m?it^ ^TF nf^TFC? 





I NHg ^Tc?i? HCl ar^«i «fj%i:^ 

^t»rl C«rT^1 CW \ ivy CiR®Tl^ (Nessler) 

♦ffhfipi s ^TcuT^T^® (Hgig) '8 

’«fTc?t®T^® ( KI) fn^ft'Q I v£i'«(7( 

( 2KI + HgT 2 ==K 2 Hgl 4 ) I 

vzm 'SfT^cut^t^^ 

NesBler’a mv I Nessler’s >It?1 

VZ^ I >fT^^ ^jTC'srTf^riit^ (lO*^ «N 1 ) 

[HgaCNOg)^] ^tC5Tl I 

^8 I t (^) ^jTc^rf^^i 

( refrigeration ) ^q «r^C^ ^IT I (V) ^ZV 

^ft'SPN ( reagent ) '8 I 

<^) <2l®rt^l ( Solvay ProoesB ) C^TT^^faT.. 

( Nag CO 3 ) 'sriTC'siTf^^T^ sr^*! €J^C^, 

( '€t[^8iit^ 5r«rfs?tc^) •2r^c^ ^ i (^) 

9r^«l w, ?ntcsiTf^^T^ ^^z^^ (NH 4 ) 3 P 04 i:^ 

(1 «f 9 r CacOg + i NH4NO3 )>fr^^cn 

^ I ( 5 ) ^TTc^Tf^?f1 

I (^) ^JTC^Tf^^l ^ra'sj <2f^r^ 

I 

I ( Refrigerator ) I ^»rc^JtV 

<TtTfW^ ^ I ^JtC^rf^^l, 

^1 5fjtc^?r 5tn f^zv 

^pr I 

^if I aft^ ^t’f c«rN«i ^^t'Q ^f^rai 

^ I < 2 r^^ ^1 I NH 3 i£(^ 

v'^ 330 ^jT5if% cnw vz^ I vii^ ^tn c*fT^«ni 

^ 4 41^ ^ I isr^T, ^ «rf ^’n^iT^rrc^ 

< cold storage ) I ^nv C*rcn 



'8irtwtf^5i 


( air-condition ) | f%^? 

5{^5T? f^1 t£f^Tf^^ SO2 ^1 CO 2 ^1 NHg-ifiir 

^'2# I • ( Ice-machine ) • v£i^ ^C5l 

■^Tc^ ; A 'srMC? (tank ) 7lt5^T^«j ^^r.«f^ J 5 ^«| 

(brine) ’^TTC'^ I (coil, evaporator) Bc^ 

'®fjTC^Tf^?l1 '^^91 I (^) C*l5tci 

C ( condenser ) f^?l 1 \ (5f) D 

^5T I 13 nm '^C^CT t (’Jf) nfM P 

'Q ntc*^^ I ^1 

f^1 S (^) nM 5T*vC^r^C?l^ nT«^ 

'sfiTc^Tfir^l ^tit^ic^ < 2 fT^i 155 ]5ti:n c i ’rTTc>i^ 

^u«fT5w 

^1 R 

5T»i I 

^tt c^t fsT '^'i -nj t^ 

5TC^ C 
5^1 (^) 

^iTc'srTf^^Tc^ V ■?i5«»rr^ 

5^rc5Ti I 
^T?l f^’¥T*r^ 

sic^nr Frn ^tT^Tc^n 
^ I ^Ttc^ff^^l At^j^ 

^51 ^T’T (latent heat) | ^T’f St^T 



5851; fsaj—^:!i*!i 'Sfjtmfsnrr^ 

^^«Trw^ ^ <a’=^" D ms[^ ^?!T ^5i«P 





C sftcr FT^n cFt^tc^l ^ 1 B fT^ 

^^ 5 ?^ 34 ’it^c'S? c^f^ ^fSc^ cTf'Q^I T^j s^i 1 «i)^ 5 r^*i'ar^c®r?i 
le^F " 5 [Tt>r i d wf^i ^ i 

5 T ^1 ^ I 

I WtCTtf^t*! 2?I^«I (Ammonium Salts ) S (^) 

"srnc^rfsnii 

^c? i 's^rtcartft?rt«i ®i^«l i ^jfoift^^l 

1(5 »s^«j ^T^Tf^T^T**? '« C>|Tf%Kt^ 

^TTCJ^Tf^m I 

(NH^^) gSO^ + 2NaOH = NagSO^ + 2NH 3 + 2H,0. 
m) ^55 f^CT(Tf%^ ( decom¬ 
posed ) ; NH^Cl ?± NH 3 + HCI. 

^qt -^JtC^Tf^^N I ^Rl fkz^'m^z^ 

^St^tn ( Thermal Dissociation ) I 

(^) ^itc'sftfsi^T^ f^fsa ^faai f%i^i 

^TTC'*iTf^?lT^ ^jTc^Tf^^T^ ^sTsr e^^«| -sl^^ 1 

(i) NH 3 + HC 1 = ]SIH 4 ^C 1 
«irtCTi^t^ 5ii8^& [ (NH 4 ) 2 S 04 ] ? (i) 

^tal ^1 C^^lTa tStni^C^ ^JtC^Tf^?lTC^ C 3 lt^T=^f^ 

^JTC'siTfsi^T'si 

< 21 ^^ I 

2 NH 3 + H 2 S 0 ^ = (NH^) 2 S 04 . 

(ii) 1^|< CaSO^, 2 H 2 O ) 

f^?r '« ^TTC^Tfsiai ^tJT^I 

nt'Qai ^Ta 1 

2NH3 + CO3 + HgO 4- CaSO^ = (NH^)2S0^ + CaCO 3 





( Gypeum CaSO^, 2H2O ) 
vii^ -sf^fT^C^ (NH4)2S04 ^?rl 

wtCTtl^ 5 rt«r (NH4CI) NS «utCTt^ 5 it^ 

( NH4NO3 ) s ^JTC'SlTfHTItsi 
cnTf^TiT^ c?rr?r^^ ^q c^rtf^^t^ 
csrhfT^^'« ^jtrsjTf^^tH ^ i 

(i) {l^U^)^SO^ + 2NaC] = Na^SO^ + 2 NH^C 1 . 

(ii) (NH4)2S0^ + 2NaN03 = Na^SO^ + 2NH^N03. 

^f'^rc'sr NagSO^, lOHgO 1 nf?s?w 

’3*«r^ NH^Cl ^1 NH4NO3 

NH4CI ^<i^K '«fjtf>!^ fsi*fT^t^ NH^NOa ^ 1 

[^nh4).2CO;J I 

^ I 

(NH^) 2 S 04 + CaC 03 ?:is (NHJaCO^ + CaSO.^ 

'cijtcsnf^^it^ @Rc«t?r 

( Bublimc ) I ^TtC's^tfsi'at^ 
*(^ ’ftir 1 ^Tii^ ^JKM- 

NH4^N02->N2 -h 2H2O. 

NH^NOa-^NgO +2H2O. 

NH4C1 + H20*=NH^0H + HC1. 

(NH J 2 CO 3 + HgO -NH^OH + HgO + COg. 



?r>!nR 


^\b»r 

’^TtC^tf^N ^^*1 (gf^C^ I CSFt^T^^ ?^CST<*fR 

( zinc-plating ), 'Q 

’it^I^C’f 'Q ( reagent) ^C’r*«'«rTTC^f5i^T^ 

<2r^C^ « I ^nc-sitf^^T^ 

( smelling salt) (NH 4 ) 2 C 03 >8 

CaO-»i|?l f^«l 'Q ?FfB 'Q'^1 <2fWC^ '« 

^ I C^fC^ ^Jt^'S^Tf^^T’si 

^TTc^Tf^TlT^ I 

S NH4 vi)^f& ( radical ) | ^^tr?F 

1 v£l^ fifC^ f^fsl ST1 

'S[T 5 ^v‘\ Sf^ei 1 

[f>W«|-f»lC«f*t « f^^ir 'i^ c«r%5 f*Tf® ^^stcw t ^srrc^rff^irf^ 

‘»rr^j 3 R^ snf 1 fTiT^r*iij «rrai«r!T 1 

'®Tjtr5rrf%iit?f ‘f^?5'PF 5ftPT cfsrtrarl f^*t? "Sfc^it^sT i c^t=r «aTl& wf- 

ntJi 3 F: 3 n I c^sr c'f’truHi 1 ] 


Questions 

1. What are the usual sources of ammonia ? How is pure and dry 
ammonia prepared in the laboratory ? Give a sketch of the apparatus. 

'sr}tc3rft^t?r ^<^>1 f^? ^jtrsrrf^^l IV «p¥tc^ 

-2f^ ? ^:3iT <3^15 I 

( C. U. 1917, ’20. ’35, ’46,’ 54. ’56 ; Mad. 1930 ; Punj. 1937 ) 

2. What would be the effect of passing ammonia gasj into a dilute 

solution of nitric acid and then evaporating the solution to dryness and 
heating the solid residue ? ^jTPirair ^Il«rr '^rifr^ftf^lll 

^fkm 3pr*n:^ ■’^iicsT fV 

^ ? ( C. U. »35 ). 

3. How would you obtain a jar of dry ammonia ? Why can you not 
dry ammonia with H,S 04 , P,Os or CaCl, ? Why is it not collected over 



water ? Describe one experiment each to demonstrate its solubillity in 
water, inflammability, lightness and basic character. 

^ tv •Ittt’l? H,SO*, P,Oi^, CaCl, t^firlNH, C’R W 

^ TtiT ’ll ? ssf 

I ( C. U. 1917. >20. >35. >46 ; Pat. ’37 j Mad. ’30 ). 

4. How is ammonia manufactured ? fV ■SR'tJS H?r f^’TTC^ 

^ ? ( C. U. 1932, >35, >37, ’48 > 

5. Give the * true statements : (i) NH, is an acid, (ii) NH, is 
insoluble in water, (iii) NH, burns in air, (iv) (NH 4 )aS 04 is a manure. 

^ ^51: (i) NH, ^Tfro, (ii) NH, ’srat^I, (iii) NH, 

(iv) (NH 4 ),S 04 I ( C. U. 1937; Benaras’20 ) 

6 . How would you detect the presence of ammonia in minute 
quantities? Outline the physical and chemical properties of NH,. 

NH,-^ fV ? nh,-? '« *rc3fir 

yT's i (c. u, *28, ,29, >54, '56) 

7 . What is an Ammonium salt ? Describe the preparation, properties 

and uses of (NH 4 ),S 04 , NH 4 CI, NH 4 NO, ( '«rilT5ftt%t5I ? 

(nh4),so 4, NH4C1 'Q NH4N0, '« ^FT?r^ ^ i) 

8 . Show that ammonia is an alkali. CW^'Q <aVi& I 

9. What arc the actions of NH, on : (i) H.SO, (ii) ZnS 04 Sol. 
(iii) CuSO, sol. (iv) FeCl, sol. (v) hot Na. (vi) excess of Cl,, 
(vii) CO, and H,0. (viii) Hg(NO,),. (ix) sol of Hgl., in KI sol. 

10. How ice is manufactured by using ammonia ? 

eft’ll -SHFtr?! T?Pp ^ ? 

11. Describe Haber’s process for the manufacture of ammonia. 

'srjfr5itf5?wt?r ’tcnjt^'nT'fr’T ’I'Tsil \ 

12 . How would you separate ammonia from a mixture of ammonia and 

Oxygen ? NH, >8 0,-v911 fsfatl NH, fV ? 

13. How can you convert nitrogen into ammonia and ammonia into 
nitrogen ? fV^RC’t ^llC’TffH^ 





( mtrie Acid ) 

[ Course Content : Sodium and Potassium Nitrates. Preparation 
of nitric acid ( from nitrates and ammonia ) ; reaction of nitric acid (a) 
as an acid (b) as an oxidising agent. Only an elementary treatment 
of the action of nitric acid on metals in general is required. Nitrates : 
action of heat on them. ] 

HNO 3 , —63, ( 14*0 )-l-52, 

78-2"C, 12 "C. 

1 S ( alehemist) 

Aqua Fortis^ 

C^Tt^l ( KNO 3 ), (ferrous sulphate) vQ 

^a> 1 

^US ^f?lT31 v£|^i ( nitre c^W ) 

^1 (KNOj) 'Q f 5 |% (Chilli Saltpetre) 

(NaNOg) I TilTfSc^ 

'®»l «lTtf%C5^ S I1’R5 5 

^Ttr^® ^CW1 ^31^^ ^^Tft I 

^®f?r ^<11 "srjTft^ 

^ f^?il ^flrc5r sTT^f^^' ^^<Tsi i f^1 

^f5 W— 

(?f) KN03 + H^S04 = KHS04+HN03 ( 200-800'C ) 

(«f) KHS0*+KN03 = KjS04 + HN03 ( 8000'C ) 





^^^1 ^^ Tr^Tl‘^1 ^€?r ?N1 

^ :—(b) -arcST^F^I ^51 ?? 

^jTf^r^ NOa 1 

4HN03 = 4N02 + 2Ha0 + 0a. 

(?) c^% ^TfB^i ntc^ '^rar ntir 

('=') KgSO^ 

^^ I n^tr>r^T^ ksho^ 

-5fl%^ 'sr^^N ntc^r <irtc^ ^^m^ Thi i 

»f?R^ s ’i^Tf^m'si 'Q^1 'Q 9|T? 

Tjt^fip'gfif^ ^Jtf%® A cT« I B f^fH stT^TQ I c 

f^1 pfC'®! 'stT^^T^ I ^1^1 ( neck ) 



Dj^ E ?FtC^^ Tnzm CUt^T'Q 1 F ntCiii^ «T>TT^ I 

^T'ST I 

utR^i ftcij > siTtf'sfiTf^® ntf^^ 

spHts? ^rsj I 

s ^ 'Q ^i;tzf\zw{ 

(NOa) ^tC^ vil^* I 

>rw f^*rT^irj ^Tc^r nTf%^ 98^ 

HNOg ^Tf'QTI ^Hf I v«i^ 60'^—80“C *f^qg 

H«(J f^i =<t^?tKW5? 'Stwr^® 





^ I HNOgU^—42‘’C 

5?T^r$^ ^jTf%]:®? ^t'e^ i 

'®i I wtf*rc^?i ^«,^5r s f&fif 

'« ’tip ^09 % (i) A ^C&?I ■sn’CT 

^f%^Tf%^ (lined with fireealy) -SfW^ ^?rl ^ I IFt^f^ C^rT^f?! N 
*rf^^rf«l «2fT?[ ( 40-50 'J^«1 ) f^fir ^^R^T^I-NaNOg '6 5ttF 

'sjjtfTi® cT^^ii >rr?Tc^j c : 20 a‘’- 250 ‘’C 



i'b ar^ f53s—fyf^ 'Q ’tt? ’rrs»fVSt%^ '«nrf^¥ 

art^fi 

n^ ^ i nc«fMT(fc?r *rTft fsf^ 

^?I 1 1 5tTT>! 

’iiTc^ -Ti 1 i ^T?rn 

^JTf^® c«iT^1 ^TsF^‘1 f%^ 

?FC^ ^^ I (ii) B nQ D si^r f^^i1 

<Tr<Jra?J p E ( silica ) I 

JIC^T "STTTf^® I ^ST JTT^f §■5? 

H <1TC3[ ^ I 9tJT>T « 

( stoneware ball ) F i^z^ f?C^ ^C® *<11:^, 

M 5 { 9 r ^'Oi 'SRfn^ =iT^f 

^ arfi Q- nrcisj nmi srr^ft ^ \ ^mz9 






15^1 cnfx JRTt^tfrwiC 

^ '^TJ^T'S 'ii^ ^sr^iT^ ^rrf^® 

1 C^Tfe^T^ ’®R^T5 =f^C5 ^Z'^ I 

5T5T f^?l1 C^tfs^T'*! ^ « 

^5(TT^rc»r? cifc»r ntc^ kno^ ^s ^^'si 

^flui =TT^f ^jTf%« nTct5?r w f^i 

5Tt^r^^ ^ I 

3 NaNO 3 + 2 H jjSO^ = NaHSO^ + Na^SO^ + 3 H NO 3. 

Valentiner 

^f%?(i ^^Tcn 'Q ^^^ nr^ar 

wl 1 fwm 

f^C^.tW5T I 

(^) <2t«tt«ft ( Osfcwald Process ) : 

^l^«l • »itf® t ^Tfc^Tf^m ?fjtfBs?tTsi ^sjvrBc^ir 
^T^1 ^Tf%^ ^^K1 

(NO) NO ^Ta« ^Rl Wf1%^ ^T^- 

(NOg) ^ NO2 ^zmK ^ m^fk^ ^JTf^ 

I 

(i) 4 NH 3 + 6O2 = 4 NO + 6H2O. 

(ii) 2N0 4-03 = 2N02 

(iii) SXOg + HgO = 2HNO3 +NO. 

‘*1iiif^ t (^'5.^ ) ^iTc^tr^rai ^tnc^ra 

1:7-5 ^^K^^ fa i r^st'tc^ 

atc^ ( converter ) ?rjtfB=cTT^ wif^ra f^ai 
(SP 5 ^r^tSFa ^arc5(i fa i aUa ^ca ^attc^ Ng 

f a I «£racf ^f^c^a ^riftcai wTfsra 600®-700®c aNi 
fa I «^ca ataraHa^ f^ata ca ^tn ^^’ra fa ^TfT^ srjTf&5TTai:af 
'^rafta atca i tma 93% 'srjTcf rf^ai ati^a arai ^Tfaa? 

fa I 5Tt^r§'af ® ‘sfjT’ic^ ^^5T ^faai 'siTcai atfa w 

'®r‘^a ^aVfB ^Ta*fafC^ ( oxidation chamber ) fflTT^Jn fa I NO 9(Tt31 





I NOg 9tiT5T ®f«1 C^TKt^?9f (quartz) 
(tow-er) ^?a f??n 



HN03 HN03 

^•» 5T^ f53i—'sntrrft^rai'« ^jtf^rv?? 1 

w^r qmi c*frf^^ =TTtf ^Tif>fc^ ’ff?r«f^ I 

«ij^ ’tT'3^1 (50%) 90% ^jfC^Tfel 

I '« '5f5fir^ I 

(^) ^ ( Birkeland and Eyde ) catcft^ * 

3000®c I 

Ng+Og ^ 2NO - 43,200 ^Ttsif^ ^tn I 

'Sl’fl fm 

f^^1 ( are ) ^ 1 »t1%?»rfef^ 

'«rrf f% ^r^fcsfi i iw?rtfB no 

f^nrff^ j C^w^r NO 

Tsitv5^ BOO^Cc^ I ’«r%^ 

TW wtf^ I 

wcv? isr^^ 1^1 ^jtf^rs to i «ipr 

«rc?t^ ^srf^i vii^ «r5^ sitt 1 











I t (commercial) 

scftrt^ CSFff^sr, 

^rff^®, <2nff% «jTc^ i 

3ITWTC^^ =Tt^t^ ^Tff^T^C^ HgSO^vij^ TfC^ 

^T1%^ «r«r5I i ^?.c»r OPtf^^, WSit^^ 

(2f^f^ srt^^ I ^^1 1^?f1 J 5J^«| 1^ I 

^’v-r f>T5T»ff ^?:ip c^v^ ={11 

^“sC-r ^t\ ^T^-'snerf^^ 

'Q 99-8% 9tTB I CT( ">®T^ 

^ir I 

^tf? ^TT^rt^ '®rjTf^^ ( starch ) ^1 

( AsgOg ) 1^^[1 <tTl%^ ( fuming ) 

^jrf^® I NgO^ ^ N 3 O 3 

-^fTc^ I ^f?if^ I ^TTu HNO 3 '5rc*t*^i 

I nf\^mz^ i 

'o^sl ?(?©>« ^rts 1|«^ 

^iTf^l® 'Q I '®rTlf^C^ll ^ 

5(T^ctTC^CS[?l ’TtC^ ^TWTf^ 

I HNOg-^^ w «2f^Tf^^ 

^’t’Tffii^ va cif^N I ^T«TR^ ^tcn« I 

^"^31 'Q 'SfT^C^l?^ I 68% ^T^f ^JTf^ 120’5‘’ c^fecsTB 
C^TC& I ^^1 I 

^ I (i) ^ 

'sriTm® ^'4r^'^^Tc^ i 

^3^1 t5 » HNOg :e± H++NO 3 - I jftw 

«l^«! ^Q ^‘s.nn I 

NaOH+HNOg ^NaNOg + H 3 O. 

•^tfN*1 s (i) ’Tfl^tsic^ *rh5«n HNOg oi^ti ^5tir 
Mg nr^®T^ Vi'S 1 Hg 1 '«riTt»jm 





^t?1 Mg+ 2 HN 03=1 

Mg(N03)2 + H2 I TUT^Tf^^ I 

(ii) c^1%C5f NaOH 3r^«| f^fQ I 

c^r^i c^f&i HNO 3 c^ 1 %c=i^ c^ I 

«fn^i^-'*Fi:«i ar^c«f?f 1 ^TTf>r® \ 

HNO 3 ^T?1 NaOH »r^«< 'Q ^ I 

(iii) fes^rl S ^ift 

( corrosive ) I ‘ntC^fil STtf^CST 5T^^1 ^f^1 ^f^r 

ii’v 3^^ I *Tt^5n 'STTTf^^e c^’n^t 'q ^f%*r 



3T< fpif—'sriTf^ivF f^rfsl NO,. 

'8 O, I 

3^5rc^ Tx I 'Q MT? 

fsRi ^filC^ ^ ( guQ cotton ) ^ 

5rrtr?fc^«j?:5rTw < 2 r^^ 1 "srjtf^® 'q 

^JTf>l^ fffmf?rr^ >KSP f^3l1 ( Nitro¬ 
glycerine ) ( 2 f^^ I < 2 f^ 3 I f^Ti’^pt^^. ’T?t*^ I 

%5lW^ '2f5'« <t?T< <£[4^ I 

(iv) 'STTtf^i® ^f%c^jr, 'Q =rr^cti- 

C«R } 4HN03=:2H20 + 4N02 + 02. 




g fn^f^’T (p. s ) 

c?isT&i =TT^rt^ ^Jtf5f^ I 9tjT>fafirc^ 

u-^c@ni w I ^cT >8 NO, u-5^c^ \ 

^f%cw5ic^ I wTcir ^TfS 

f^ciT ^5r«Tc^ ^f%?il I 

(iv) sTT^f 'sfTTf^® €ta ? (5!F) f^fsrl ii?^i 

JlT^^S^tC^ST '« (Og) I v£i^ ^%:^=r 

^T?fc®t?r tTw I ’ft? ciEpf^c^r 

^f%Trl ^d ( carbon ) ^^5T»TC^ ^C®T I 

HNOgC^ ^ttiPr^T ^f%in ^d i v*)^ 

<Tg^TU 5 f : C + 4HN03 = C 02 

-|- 4 NO 2 + 2 H 2 O, 

^iftwi t (i) ntc^ ’ft? HNO 3 ^'Q I oq^f5 ^ 

^lf5Tl cr^C^ ^1 ) f??I1 ftz^ 

c^FR^i f^c^ ^Tm^ ^d, (ii) 

^1 ^rd^ ^^tc^ ?Tf^^ii ftcn ^n '^n r t^t^ ^’f^ 

f^C^ C’^f^l C%&1 ’ft? HNO 3 c^^ I ^1 13^1 

^d I (iii) C^r^rCiT ^'Sft^^m Sft^rj^ ^Jtf^C^ C^f^t C^t^ 
^t^R^ I c^t^t W’f, ^f%ii 1 ^d I 

W ’f|[^ ’ft!? STt^f ^Ttf^® ^t^Tfil, ^tc^t^jf ^ 

^tc?it 1 %^, ^jtf%?;® njii'f^ 

Tfcsr 7\i^ ^t^cttc®f=r 

•« ^ I 

S + 2HN03 = H2S04+2N0 ; I, + IOHNO 3 = 2HI03 + 

SN204, + 4H20 ; 4P + 10HN03 + H20=4H3P04+ 6 NO+ 
5 NO 2 I 

(^) ’ft? ^TTfH® C^?lt>f wr^«fc^ C^r?l^ ^^Z^ ^f^«f'3 

m 

i 

6P0SO4+8HaSO* + 2HNO3 = 3Pea(S03)3 + 2 NO + iHgO. 



srr«(Tf5l^ 


^^1 HgSO^ 5t^ TR I 

SO2 + 2HNO3 = HgSO^ + 2NO2. 

CfFtf^V^ ■’S^^ ^Cil I 'srf^Tf^ KI, HgS, HCl 

^1 ^n^TTfir^ ?^Tf I , 

6KI + 8HNO 3 = 8I2 + 6KNO 3 + 2NO + 4H2O. 

3H2S+2KN03«3S+4H20 + 2 N 0 . 

SHCl + HNO 3 = NOCl+2H 2 O + 2C1. 

(v) Kt^ %?n s w ^t^i^«i 

«rf^ I c^tt^i, nrfSsiT^i, c^tr^tsi 
«rf^ ’T^^r *(t^^ i c^rtw 

Aqua Fortis ( I SRT^ft^ '®rjTPl^ 

>rc«f W.W I ^TTf’!^ 

sn^clfe '9 cBrt5i«rt5i I Hg ^jrf^c^ 

«fc^?r f^cw 

^w *rf^ f¥%ir 

^jT>f® 'sj.mr^w ^1 ■sijNjsff>T?rc^?r 
'Q 'afTtC^TfsT^I y£l^K 15^ ^ «fT^ 

I ^=T ^TTf^® C^T^1 'Q C^Tfai^fT^ ^’flT 

^r?r 511 1 

( eletro-chemical ) ^sTf f%, (ii) "srjT^C^? (iii) ^JTf%C^ 

• v<i^^ (iv) 'srjTf^r^ ^ 13 ? ^ 

^rKT?«r^s 'STTtfjT^ =TT^cttc^5f '« nT^^fi 

=rt^f 1 

'sre^URT ^K^t5( 

^ vfl^ ir^pq?r nTfT<f ^m'i ^: 



2HNO3 + 2H = 2NO2 + 2H3O. 

2HNO3 + 4H = N2O3 + 8H2O. 

2HNO3 + 6H = 2NO + 4H2O. 

•2HNO3 + 8H == NgO + SHgO. 

2HNO3 + lOH = Ng + 6H2O. 

2HNO3 + 16H = 2NH3 + 6H2O. 

4Fe + 8 HNO 3 = 4Fe(NO 3 ) ^ + 8 H. 

HN03 + 8H = 3H204.NH3. • 

NH3 + HN03 = NH4N03. 

4Fe +1 OH N O 3 = 4FevNO 3 ) 3 + NH^NO 3 + SHgO. 

■3rT?i'e W • 

» 

(i) ( Oxide theory )% 

(Sf^c'si I 

arf^^ '9 w-j 1 T^cw 

I 

'8 5rt? HNOg-tii^ 1 %if 1 vii^ 

: 

2 H]SrO 3 = N 2 O 4 + HgO + o. 

Ca+O = CuO. 

CqO + 2HNO 3 =. Cu(N 03)2 + HgO. 

Cu 4 - 4HNO3 = Cu(N 03)2 + 2H2O+N20^ 

hV^ 5rt^r&^ fasnri % 

(^) filF^rl S ^T]5 9 sTT^f ^Ttf^ 

art^ct^ >9 JTT^ctTC^^T I 

Fe + 6HNO3 = Fe(NO 3)3 + SHgO + SNOg. 

¥ 

%'3»r«’tT^»n HNOs c»p?t>t Jrttc^ « nh^nOj ^ i 
4Pe + 10HNOg.= 4F«(NO3)2 + 8HaO+NH4NO3. 



’ll? W:'®; 1'5) 

( Passive ) ^CIT J Cait^T 

I ^jTf^!® c^itc^ 

^*ni 1 ^?rt^ 4lTf^ c»l>r?il 

^Tf5fc^ ntrii sn I 

W f^1 S 'S ^T5 ^Tlf^Ttf^ 

^‘tTC?? siTttJtC^sr (NOg) I 

Ca+4HN03 = Cu(N 03 ) 2 + 2 H 20 + iN02. 

(1:1) HNO 3 ^<lTc^?r >lf?^ 

^nsrfl® ^zn I 

SCa+SHNOg = 8 Cu(N03)2 + 4 H 2 O + 2NO. 

stT^r^TCWR 'Q I 

5Cu + 2HN03=5Cu0 + H20 + N2. 

«i)^ MNOgC^ ^T^C^rc^R? <2f^Tfi^ I 

# 

(^) fSpirl s '« f^r-t^ 

4Zn + IOHNO3 = 4Zn(N03)2 + SHgO + N2O. 

^^5T ^ 5[T^f ^Tlf^® ?lT^ft^ 

^C?l I 

3Zn + 8 HNO 3 = 3Zn(NO 3)2+4H20 + 2NO. 

siTtf ^Tff>fc®?r >fcif ^nc^lR^T^ 

^c?r I 

4Zu + 9HNO3 = 4Zn(NO 3)3 + SHgO + NH 3. 

NH 3 + HNO 3 = NH4NO 3. 

4Zn+10HNO3 = 4Zn(NO3)2+NH4NO3 + 3H2O. 
^f? ^c?r i 

Zn+4HN03«Zn(N03)2 + 2N02 + 2H20. 


(^) faRl s w ’ft? ^T^ft^ 

I ’ft? Jftif5“^ '«rTTf%^ ’iJjt^ 

Sn + 8 HNO 3 « Sn(NO 3 )^ + 4 NO g + O 3. 

Sn(NO 3)4 = S11O2 + 4NO2 + Og. 

Slf;55T'« «rTTl^ '« 

'Q ^TJtirsfTf^RT'sf I 

4 Sn + lOHNO 3 = 4 Sn(NO 3)3 + 3 H gO+NH^NO 3. 

(<s) «rt^tf%?r f^l s ’fi'5^'1 

I 

6Hg + 8 HN 03 = 3 Hg 2 (N 03)2 + 2]Sr0 + 4 H 20 . 

^Ttm^'5 ^ ’tt?^ 

’f^^ I 

3 Hg + 8HNO3 = 3Hg(N03)2 + 2 NO + ^ 2 ^. 

(5) «iTt’t^Pi?rtC5t^ fe?rls 
^jfPT® 1 I 

Mg + 2HN03 = Mg(N03)2 + Hg. 

’Tf? ^TTf>l^ ^TC’f I 

3 Mg + 8HNO3 = SMgCNOa)^ + 4H2O + 2 NO. 

(5) «rf^ i^itl s ^nt9 '6 >r?T^ 

?Jt^ ( alloy ) I ^Ttf’fC® ^nt9 

^ ’tfS^ I C^ftni f^^^rsr 'Q ^’ft? ^1 

I aW ^^^1 sTttr^^ 'sfTtf^c^s 
^*fTC99 'Q ^^<T9 ^ I c^T=fl. ^nt? ^1 usm 

’Tfc^f I =Ti|ft^ '«rTTf^c^ c^9®r ^^ft^ '« 9i’n zsr^^ 

w c^T=TT^ •ff9^t‘i O'S sfr ^ \ c’ltJ^i =iT^f 

'^iTf5R® ^ 5ri I 5rr^9i ’rt^r^^ ’f^=Ti 

^jTf^c^ ar^'f® ^f?T(i c^=n <£rtt* 1 



I 'CURTtW ( Aqua Begia ) g ^ff? « ^fTF 

C3FTf9^ ^Tf>rc^ (1:5 ) fiiatc*! c»it^t1 ^ 

?nf5^Tq I c>iT5(1 I c^^wir 

«®?rtw ^C»l I WTH'S^T^I ca^Tf^V ^ \ 

C^T^n ^1 ^T5 's?T 5? c^fTf^rsi I 

8 HC 1 +HN 03 =-N 0 CH- 2 C 1 + 2H20. 

2Au+6Cl + 2HCl = 2HAuCl4, ( Chloroauric acid ) 

^ I % 

S ^ft^l ( Hing Test) % vfj^fB nfl'spTsit^r 2-3 
trt: cm f^; nr^sri m c^Ts^ 

KNOg) ^rT^cfri 

I ’t'sinr^w 

^T5 ^jTf’i^ 

I m‘\ ^ ^» 

%ns5T I 

5iU2f^^ ;5^‘l 

^tf^l ftc? I 

FeSO^jNO-if)^ ^T?T^ ^C<f?T 5ifS^ I i5j«?rc^ 

'=r]Tf=1^ ^TH1 f^f^l 

I 3lT^rt^ '®r7tf>1^ C^T^ >fT^C^^C^ TC? f^cw 

I v£i^ srTtf 

C^^T’T FeSO^jNO 

C^'t^f ^c?r I t?T^ I 

BFeSO^ f 2HN03-f-3H2S04 = 3Fe2(S0j3 + 4H20+ 2NO. 

FeS 04 +N 0 = FeS 04 ,N 0 ( ) 

(^) iasf^iC c^f^c:s( C^T^1 siT^ct^ 'Q 

^£(^ *rT'Q I :?^«1 

«(T5T*i I 

’tt? 5RT^f5^ c-^py '« 5rtp 



1%3f—5rrtr^^ 'sritfjic®^ 



scfeStc^^ cm*i^1 

^ I 

'®^ I sTt^rfe^ wrfirc®?? s 5rf^fS^ ^]Tf^ ’tfNNTTi^r 
f^^t?r’«F 1 ^ I «fT^C^ 

'9 ^nnr arc^ cmt ^ i 

«r^c^, fB-<£i^-f6, '®rjTf3i^) 

«f^c^, c»is|«Ttw, ^fas^ 'Q <Si^US 

^1%^ ^iT^rf^C^ ^JTf%® '2f^? nfilTSTTC*! I 

'©‘^ I wrPrc^ 5?t^tc3f5T. '« ^Wrcspii 

^crf^S (^) S 

’IJT^ vi i 

Tf^i c-ftr^^ I 1^1 5»tfe^tU8pa! I 

(’^t) 'SlftlC'Sf*^ o v£|^fB (inclined ) ?|^ 

v£l^ «fTC^?l 9tT^ ^jTf5!<5 



fror—srftr^ «otfw^ 

^TftrcssT 'Tf'Sirl ^hr 

I 5!ttf ^ 

arft^^ ai^N 'srf^icwiT ^Jt^ ^ca i ai^ ’iTtc^r ^*f?^fr *f5iT^l 
]^T^^cr ^351 ^5r»tr?[ asf^ai i v^i^ 9tjT>T 
^c«f «Tai i . i 

k 

(at) 5l^C®WR S (i) ^ 100% 5lT^r&^ 

5TC^ c^jsf^l c^iM c^f^iil « 5r^c«m 







U-irr^r^ f% 3 ?i f^i ^^t'Q i U-sTr^r c^ ^?(»t 

^Tsn ^«r '®rtc^ i i 

^Cf wtv «W*l I 

(ii) siT^ft^ 'sfTTf^t^ 'STlNCJlf’Tllti? fwc^ vf|^f 5 ^TTf^ 

NOb^ I % ( 5 ^) S =Tf^r^?F ^Jtf^C«iI,^ 5 T«tCT 

^ 9 r I ;^Ttr§^ c^V^r «<T^ ^1 ^iTc^itf^r^t^ 

(NH^) I 

HNO3-KNO3. NaN03, NH4NO3, AgN03.. (i) 

Vb{NO,)2, Ca{NO,)s,. Ca(N 03 )a, Ba(N 03 )*....(n) 

3 

(i) f^C¥ «fT^ (ii) =^-N fllc^ *CT^ 

I 

(<?r) (2f^:5'<2i«itft t «fr^, ^1 

5 ?t^f f^urg I 

TVIg+2HN03 = Mg(N03)2 + H^. 

Ca0 + 2 HN 03 «CaN 03)2 + H5,0. 

KOH + HNO3 = KNO*"+ HgO. 

t (i) C^f>fC=T ^ ^'Q I 

^^•spci ^rfcTir^ ^'\ I 7it?ri nrc^ 

I 

(^) : (i) 3f^er i?r^j \ 

(ii) iTt^cScfe?! fiS^I ( Action of heat on 

nitrates ) : JTT^cS'^ ^g[»rc^ I (^) C^TS^, 

^Tf^rf?, <2f^f^ *fr^^ '®TrT 

nf^®r^ I 

2Pb(N03)2 = 2 Pb 0 + 4 N 02 + 02. 

2 Cq(NO 3)2 = 2 CaO + 4NO2 + O^ 



\yr(t 

(i) 'il’ff5 

^cnr ^11? I *lti:i5 ^»rc? PbO ’tf^l i 

(^) c^itf^Tc-sr?!) 

^f?rc^ '« 'srf%?:^=i i 2 K;no3 *= 2 KNO 2 +O 2 . 

(^t) srrttT^ ^wr^® 'q 

nh^N 03 -N 20 + 2 H 20 . 

^iit ^\: ,'5J7Tc^tf5(^TT^ Vfj^f5 \ 

^ I ^*1 ®T'« I 

^ft^l S ^ft’¥l-sir5T I 

?[^'sf®l ^^ I ?PT^- 

®ifcTC^ ^tf^z^ 1 

(^) s f^-^m ^C&T?lTpPC’®, ^Jt^T^I- 

f^TiT^ ^ ^T^Tiicn, ^a9s(-f*fc?l, c^f^7[T’S| 


1 . What happens when hot and cold nitric acid of different strengths 
actss upon the following :—Zinc, Copper, Tin and Mercury ? ■^spT f^1%5[ 

'« 'Tt^l HNO, (i) f^T, (ii) (iii) ISsT 'S (iv) ^vpu 

f? ^ ? ( C. U. 1911. '14, *28, '31, '43 > 

2. Demonstrate by experiment that nitric acid contains nitrogen, 

hydrogen and oxygen, nlt^l ^tTl Orff'S OT ^tfTO STf^^ItT^R, 

^5tr«R 'Q ^fWCW^ 'BTft® I ( C. U. 1935, »33 ) 

3. Sketch the apparatus you have actually used in the preparation of. 

HNO,. Describe the process of preparation and mention the impurities 
in the acid. Why nitric acid prepared in the laboratory looks brown ? How 
would you remove brown colour ? HNO,-iSi?r C? *r5)^ 





I ■5F5f 1 I 

-^fr^FtTOr srt^riT ^nf>i\5 ^<cir?r of^rr^r c^ ? TiTftfsr f^Fstrr 

^^7 ( C. U. 1910, *36 , All ’14 : Punj. »15 ). 

4 Describe at least two methods of manufacturing nitric acid. Describe 
the principal properties of the compound, '®ntf>nnir< 

^ ^ <£r«rm «rsf'«f^ ^<sn ^ i (c. u. 1934 ) 

5. How will you obtain from nitric acid (a) oxygen, (b) nitrogen, 

(c) ammonia, (d) N,0, (e) NO and (f) Nj 04 ? HNO, 

(a) 'srt^CW^ (b) srf^^trWST (c) «0tT3rrf%^ (d) N,0 (e) no 
( f) n, 04 ’rhsTTi ^t?r ? (c. u. 1918, ’20 ). 

6. Describe the effects of strong HNO, on leather, cotton, silver-coin, 

gold-leaf and charcoal. ^t3n?1, ^1. 'S ’ft? 

HNOa-vill t5F!r1 ^?r I ( C. U. 1911, ’14, ’28. ’31, ’43 ) 

7. Say which of the following statements arc true. Mark them X :— 

(i) Ammonium nitrate on heating decomposes into nitric oxide and water. 

(ii) Zinc with strong nitric acid gives ammonium nitrate, water and zinc 

nitrate, (iii) Nitric acid on heating decomp ses into water, nitrogen and 

oxygen, (iv) The action of aqua regia is due to the evolution of oxygen. 
« 

^%?r 3R:«n x ^ i (i) nh^no.c^ 

'Q ^ ! (ii) nt? HNO, '« Zinc-^^ 

f3Rtir NH^NOa, HgO 'Q Zn(NO,), (iii) HNO, 

'e (iv) 'srar^ti^? fell ^ i 

8. Give the tests of nitric acid and nitrates, 'Q 

"ifl'SFl ^fT'8 I 

9. What happens when—(i) cold and dilute HNO, acid is added 

to Cu. (ii) A mixture of NH, and air is passed over heated platinum 

wire-gauze, (iii) A piece ol Fe is dipped into very strong HNO,. (i’') Mg is 

treated with dil HNO, ^ (i) *IC3r 'S nFSWl HNO, 

ot’f ^ (ii) fifni nh, « t^rat*! ^rfwr 

4^1 cm ^ I (iii) HNO,r5 CWtTtcm ^ I (iv) nr<5»ii 

HNO,-a^ >ir^ Mgir ^ ^ i ^ 

8. Fill up the blanks. <3^*1 :— 

(i) KN0, + --KHS 04 + - 

(ii) Mg+2HNO, 



9. How do you account for the occurrence of oxides of nitrogen and 

nitrates in the air and in the soil ? 5rr^^CBf5T 

'S ? 

10. What are thh effects of distilling (a) very dilute nitric acid, 

<b) pure nitric acid ? 'Q STt^f 'STTTf’TFT^ ’Itt^ 

^ ? 

11. How do you obtain nitrates of lead and potassium in the laboratory ? 

•^^Mrnr fV nt'sui ? 

12. Give an account of the effects of heat on nitrates, 

13. Give experiments showing oxidising action of nitric acid and its 

solvent action, 'Q 

^<50 ^ir I 



tri W 9777 

[ Course Content :—Citric oxide and nitrogen peroxide as reduction 

products of, and in relation to nitric acid. Detailed study of these oxides 
not required. Use of nitrous oxide in anaesthesia. Nitrogen cycle— 
necessity of using nitrogeneous fertiliser. Chart of nitrogen cycle. ] 

« 

NgO, NO, NgOg, 

NOg, NgOg I 

f^v^1 ( dehydrate ) 

^dtfes? 

^^«is 

y) NqO I 2HN034’8n = N204*5H20, 

51'5 •e ^!S8i HNOj 'S tali 4Ca + 10HNO3 = 

N20+4Ca{N03)2+6H20. 

(ii) NO: 2HN03 + 6H = 2N0+4 Hj 0. 

(1:1) « *l^«I HNO3 -8 tall i 3Cu+ 

8HNO3 = 2NO+3Ca{N03)2+4H2O. 

(iii) NOj: 2HN03+2H=2N02+H20. 

SH 8 HNO3 8 tali 4HN03 +Cu = 2N0,+ 

Ca(N03)j+2H20. 

ittif l*p «ijtf5ic®a 

(it) N3O3 8 N3O5 : '«l^® 

(AS2O3) 8 c'lp&rat^® (P2O5) tata ^«tta^ 
NjOj 8 N3O5 I 



2HNOg + AsgO 3 * N^Og + H2O + AB2O5 
2HNO3 + P2O 5 = NgOg + 2HPO3. 

(Nitrous Oxide) N^O 

'®S»I «t^-«r«tt#S (i) '^^fS JFtC^ 

w 'srjf?:nTr5=i^^ ^ter €fc?r 200*c^^ ^sr 1 

^15 'Q <*rfir?F 1 

I 1 c>i^W3f 'srvfjrtiic^ni 

’TTT’TWTC^I ^t5r? ^ ; NH4NO3 =N30 + 2H20. 

5Tttc^c?^ >i«T^=n ’«(K^ I 

(NH^) 2SO4 + 2NaNO 3 = Na^SO^ + 2NH4NO 3. 

(ii) Zn ^1 SnClg TT^^r^TC^f 

NgO I 

2HNO 3 + 4SnCl 3 + 8HGI = 4SnC^ + 5 H gO + NgO. 

8 ® I srt^^ ^ s c^Vs «r*r s 

^Jt>l I ^51 ^t’T’spI 'Stft I 

•sr^fc^ii >Ti:sf i 

C^^W3r ‘ylTt^ (laughing gas ) 1 ^C 3 ?T^TC?r^ 

( anaesthetic ) -^Z^ I ^^1 ^T'QI 'S 

C^T^tt^T ^t^J I '2f»r^ (neutral) 

I ^NCWil 511 f%N^1 

^1 ’sptar^!! c^f=T f3?^1 ^zn 5^1 I 

t 5iT^tf^ ift^ 5{-5| f?F^ » 

^if?n, ^yi5p?iT>r ^1 cmv c>iTf^^iT^ ^i 

5iTttr»T ^TTc»r ^c^r i ^ ^Tcn 

srttctfcwsT '« nf%CWC51 \ 

^f%C^5r ^^Z^K I Tf^il C5C11 ^f%fCWC5lK «N 

(35%) 5^C«T I C>I^W 

<2t«g[fii^ ^£1^ ^Tc»i Rf^i I ^ts*! ^Tn =n ’cr^Tn n^o 



f^firil ^ni I 

2N20=:2N2 + 02 ; NgO + Ca^CaO + Ng i 4PH-10N20 = 
2P2O5 + ION2 j S + 2N20 = S02 + 2N2 ; C + 2IT20«C02 + 
2N2, 2Na4-2N20 = Na202-f-2N2. 

NO 5 tTTn NaO-vfi^ NO 

^Pr r^-TT^c^ r-{wn^c<ir cnm ^ 1 

( Nitric Oxide, NO ) 

85i. I S ( 1 ) tlf% s 

< 1:1) ^jrf^csn tin fwvi Tf^c^r 

I isrs? 'srirf^c®? 

N2O3 I 

3 Cu + SIINO., = 3 Cu(NO 3)2+4H2O + 2 NO. 

jprwsr (thistle funnel ) a ' 

c^t^S'isr (w. B.) r^g ^<Tr?i-f 55 n ( Cu-T) sfs i 



fKJf—T*(t9 f^1 'Q srr^lr TJT^i? 

STftr^T «SJT^ I 

ift? HNO3 « wcsm ftBt«tt^ ?rc?t*r irrftrai irr« i crf^ 

c^ ’Ftcttcn? cn^aT« >i^irf^ ^nTfttiKi imi «tTt^ i 



5tjT5f ^ I 5tTt>r 'sr^c^csni 

f^T! ^Jt>T • 2N0 + 0a«2N02. 

f^fsR9T f^1 0^ZT{ n'Q I 

^n*f^c^T%c^ wc^T^ ^?T?j ^n? ^ni:< 

. ^ff«I =iTtrt^ ’tit^ ^tciT I 

(Tiftfiif s ^ii^ 5(T^c?fcw5T -sr^f^ 

-5tTtn ^Tc^ I ^TT^IT:^ 'Q 

w fw?il ^irttcsT c^?rt>i >rf^c^S‘ =TT^fS‘^ 

C*tT?[«l C^T?r FeS04,N0 c^>5t -^c?! I 

^c?r I ^N5f^ ^ I 

S'©! =TT^rt^p 

’llt^ I ^^5T<T I CSC^I ®Tlt I ’‘rftc^il 

vii^ 9|TTC>f^ f?[^f^iI1 ^TC^ I 

S (i) 'ai^fl® '2fH5| '5r%if^^ I ^^1 

(ii) srTtft'P ^*rT2^ ’flT^ I 15 I 

^Tl ^55 ( 'SiU 1000®C ) f?if»(^ 

^f%|i:ef5T '8 5?T^ctTc^C5{ ■^?l I 

2N0+^n = N2 + 02. 

^«f»Tc^ <2r^1%^ ”siJt^C5[t^^t^ NO 

-5titc>T ■2j?:^*r ^?TtcsT 

«rc^*t *, lONO = SNg + SOg. 4P+50a 

= 2P20g. 2Mg + 2NO = 2MgO+N2. 

(iii) 3Tt^r&^ ’Tf^ f^fir^ ^?l1 ^T^ctTC^ 

C*rT^1 i 2NO 4- Og = 2 NO 2 . 

s =TTtrJ‘^ ’tjT^-wf? w:m ^< 3 ;^ ^%1 

I ^ '5rf^w=» ^tar ^isrf'Q 1 





c<T^i ’TC^ ^ » 

9 ijT^ stT^ctTc^iT ^?r-T 5 i^T^c^ *ff^«f^ ^rjT’r-’^m 

«rt 9 r 'sf^ I 

(iv) >11^ ^t? 

c^^r PeS04,N0 51^;^ I 

I 

(v) ^-TrT^’spltc^ir ^1**t 'Q fsia|c*t 

^I^^InC^N ^flrc^T ^^1 ^Nr i 

2CS2 + lONO = 2 CO + 4SO2 + SNg, 

(vi) f^^t^*l: (^) ^T^f 

^1 c^fl’c^^ ^n?i f^ 5 i ?FirTtc8T 

; 2Cu + 2NO = 2CuO + Ng. 

(^) =?T|ft=2F 'Q ’fTtC^f^ ?rJtf 5 =lT^^ 

^JT^C^»^C 5 T^ f??i1 'SfJK^Tf^^T ^T[ I 

2NO + SHg = 2NH • + 2 H 2 O. 

(^) ; 
2NO+SO 2 + HgO = NgO + HgSO^. 

(vii) iTf^r^ 

'« n&T>f nT^^jTcsfc^!^ ^ni 

^^1 ’1^S( “<^C^ I m^^lTC^fCii'^ \ 

'srt’CHTf^^'Q 6KMnO4 + 9 H 2 SO 4 ^ + 10NO = 

SKgSO^^ + BMnSO^ + lOHNO 3 + 4 H gO. SIg + 2 NO+ 4 HgO = 
2HN03 + 6Hr. 

(viii) sqt^fS^ 'S CIPTm-t^1 

C 1 FT?T^^ i 2 NO + Clg = 2 NOCI. 

88 I 5^Pl^S 'Q 

s?T^f I 

^*(11 0WS 11 ^ I 

isrc^i ( Chamber Process ) 

srr^iT^ -stt^rngiST 1 



( Nitrogen Tetroxide or Peroxide NOg or N2O4 ) 

84 I ist^-awt^ ! (1) : 

511 J 2Pb(N03)2 = 2Pb0 + 4N02 + 02. 

'Q c^t^i A 'Q 'Q ^ 

I C^T^ C^Ti^Tl WC'8 vii^^ ^Tm 

c I \’?r f»nii 1 4?isf5 

-sT^fT f^i ^r^twi D‘?r «rT^ u-^^rerij 



^ I U-5f«Tt^ 'Q «T^C®f?r (freezing 

mixture ) (G-) m*CT I ^ 

‘5fjT’T-C^t^^ 'siC*fT 'V 5t7t3TWTr?RI ^^5 I A E f 

^’T ^^1 \ =TT^cSTC’^ 51 U-5t^ 

i i v£i^ ^Tc-u 

^s{ »tSTT^1 «(f?IC®T \ 

(ii) 9ttp ■f^'h! 

^91 S(t|cttC^5T I 

Cu+ 4 HNO 3 = Ca(NO 3) 2+N3O4 + 2 H gO. 






^^8 

^nf^c^ ’tTiRn m\ 

(PT^^ f^% 5Tt^f5^^ ^JTf»l^ ^^*1^ 1 

8'5» I irt^c^caps! nt^ 'Cmfes^ % C^ «f< S (^) 

"^Tfc^ I ^^*af9r^ >[^cw NgO^. ^wHfe >rcw 

^tSs( j 22“Cc^ 

^jTc^ I ^cn NgO^^ 1^0qI^ ^f?i«r® 

^ I f^f®^ 9txTC5^? ( Vapour 

density ) ^flfl I NgO^ NOjj 

'srti^^ 9fT? I >Tc^ 7\zw ^1:4^9 nf^^^sr 

?5;if I 140® ^2^4 NOg I 620®C 

^^Tir NO2 ^f%CWSf ^ 

^g I ^®gr“s 9tjT^ liic^gTc^ i ^^1 

<tfgg^=T ^tR^ ^g i 

—9®C 22®C 140®C 620"C 

N^O^ NgO^ ^ N2O4 ;f± 2NO2 2NO + O2. 

(g^lS^) (^g^) Hjtg) 

?rt*rt5rf%^ % (i) ’TTgTg*! ^ga^tg ^Ttr-trcw^i 

^gi sfTttrg ^srjTfg^ ^ =(T^f ^nfg^ ^‘^ng ^zn 1 
N 2 O 4 + H 20 = HNO 3 + HNOg. 

uqgsj gt^sT^tci siT^Jf^r ^Tlfg^ «TRpgi gtg STT^f 

^3Tfg®'«sfT^rtg^ ^g 1 

8HNO3 = HNO3 + HgO + 2NO. 

(ii) gr^gj cgt^T? zggg gi gMR^fgg^ 'srjtfg^ 

c^m g^cg 1 ^-^g^ cgt^i NaNOg 'q NaNOg ^gn 
^cg } 2N03+2NaOH = NaN03^NaN02 + H20. 
^Mfg'^fggf ^jtfg^ ntggif^c^g ^c*f 

l^fggF ^jtRrB 9 |Sr gs^g 1 

HgSO^ + 2NOg = HSO JNO)+HNO3. 



(iii) ®fT^--s[^^^ > ’TT«ft?l*l ^3^1 

I ^ISU ’IJT>ri5 CW^ I 

v£i^ ^f%C^ 5 T ^^Z^^ ^Z^ I 

♦itt^ t •‘ 5 ?T^i;trc^^ 

• 5?1 C's^T^'^Tf^ «tm ^^t '6 I t^W I 

^JT3^-^K?r ^1 ^^T'Q 1 ^T^l 

^TC^ ; 2 S+ 2NO2 = 2SO2 H-Ng. 

NO ^c< 1 «Fi NO2 I 

(iv) ilt^lfC^i! ^srf^ I 

'sfcsiT^rt^c^, ^Ttc^fc^^r 

v<i^s c^tf^'® Tl fBsrc^ 

^^TCfRI I 

2CO+N204 = 2C02+2NO. 

2H2S+N204 = 2S+2H20+2NO. 

2KI+N02+H20 = 2KOH+NO+I2. 

4.CU+2NO2 = 4 CaO + N2. 

2 Pb+ 2 N 02 =^ 2 PbO + 2 NO. 

Sn + 2 N 03 = Sn02 + 2N0. 

fwm ’IT^TC^ 5 !TtcSR^s? 

^?ll ^K I 

>6 NO 2 fs^f^^i sOgC^ ^c?r i 

N 02 + S 034 -H 20 = H2S04H-N0. 

srTfBs^T^ 

2NO2 + 7H3 = 2NH 3 + 4H2O. 





8^1 fesrtfe ^5»prt s 



5(r^rS^ 1 5rr^cSfcw5T c&cSt^^ 

N3O 

NO 

Kad; Tl NO, 

^Tf’f 

91TT^ 

f^li 

f^fw^ 

’rrf’f 

^5^gr5?T*t^ 

wTsn 


Og^ fnir®f 

cCw ^ 5(1 

f^tifsr csf*t?(i 


• 

^;yr^J 

%55T ^C^r HNOg t£|^^ 
HNO3 1: 

^^'Sl wc^r NO 

HNO3 51^ ^ZK 1 

^^NgVQ Og 1 
O3 ir?r5(^ >r?n^i 

^zii 1 

fkf^t ^%'l 

^^1 cSg ^Tc*n?r >Tf^^ 

5?)^ Tff^ ;^C3T 1 

^^1 ^^5r»Tc^ €(^1%^ 
^r^C5i^ >f^Tw 

1 

5tT]» HgSO* '9 
KOH ^T?n c»(Tfw ^ 1 


8V- I 5rt^c|tCW ^ ( Nitrogen Cycle ): C^Stllfei (Protein) 
v£)^f5 c^ffn^ 'SfT^ « i 

^cs?Tc^ 'Q =(T^rtfc^OT c^9r i c^^sr 

'9 «2rT% ’?rr>r^Tc^ ^zw 

or^^rr^ ^ I ^T^ctfcw^T ‘«rTf^c^'« fsrfsR 

csjt^r vii^ sTT^ctfc^sic^ c^T^ ^%ir ^ 


















<2rrf *srT^^Tc^ 5f^«i ^f%c5T« «f^j’>F5tc^ csftfSisr ’iksjir 

I C'SfTfSsT 



NITROGEN-42&5PW 
IN Alit 



f/ 

MMONIUM ... 

COMroUNDS _ NriKlPYIWG BACTERIA _ MTftATy S 
IN SOIL *' IN SOIL 

J 

PROTEINS 
IN PLANTS 


PROTEINS 
IN ANIMALS 



^'Wfl ffell—sTT^rtWT '51? 

'siTfS ^ I 

'<2ff^ fV-s csrrfBi^T \ arrf^®i 

csrtfSsi-^T'ai »’s^«l csTTfS^l 1 ■*^TfB?i v£i^ 

=TrtcSn:w^ i 

fail's! ^nTC5 ^^-' 

«f5tc^?r :— 

(T) ^Tl^'QC^ir C'siT’fm ( electric 

discharge) ’ipc^ 'Q 'Q 

5?T^cSWiJ (NO)<Tfir«f^ I ^^1 

NOgC^ I 

=iTtrS^ 'sriTf^® ’r^=T ^z^ 

3rft^i5 ^^!ii f^r-nn ^u i cm snsi^ 

1 '®r3tf^® ^f5c^ c^ti%5T^ 

f^i ^f%iii ■^c? I 

csrtfSsT 5i^5r I 





O HgO ^Tf5^ ^f%if 

Ng+Og->N0->N02->-HNOg-- 

'*FT? 

W ^f%?:??r (leguminous plants) o?|t^1, 

f^C^?r ( nodules ) ««ffc^ I v£l^ 

( bacteria ) ^t’T I 

^IvSf ^ *i v£jt 

( oraganic ) 

WC«^ 

{ symbiotic ) I 

( algae ), ( fungi) 'S 

9tt^. ^f^i:^' ^'Ss’ra 

^zw f?r5i wf^ TSf^^l 

‘siTf&?:^ f^^Tt?(l cw^?i i 

(M) «fT% ^i%^f ^f^vf-cajtfg;r sr^ei ^z^ j 

'Sft^T^ <2flf ^tS.3T fsiCWC^r^ C2^tfS=? 

I 

C«Tf5sT f^fsil 'SfJTC^Tf^^TC^ 'Q f^% ^ I 

5j^e| <TfciT 

5T11 ^jfc^TTOl ^r%c??r trf<5rr^^rc«i c^fi? ^Rw ®Trc^ 5^11 

■siTfil^ ^huf^ "SfR^ I =lTtcSTf5l^T^^ 

( nitrosifying ) '®r]R^T^1I1 «l<ifC^ ^Tltf»I ^Tlf^C^ *rzif 

^tf5^_^rz^K yfF^lS f^mir ^Z^ ^r^r^Z^ STTirS^Tt* (nitrifying) 

5(T^cSc& nf^*t^ 



^85(<i frai—lifers? 
f«fTc^ir '©1^ I 



^S)S> 

I ’TW^t 'sf^n r®s{T^f (denitrifying) 

<211^5!^ ^PC5T >ar|sf^r® 

■sitfSc^, ^tfl ^l%i:?r, ^f%^r fift%c^, « fifT%^ c^i^ 

^=?^Tir "JitfSc^ 'srrfS ^Tc’t i 

•Tt^cSlOTSi-^ I 

kht [^ vii'ip^l c^, 5?T^i:jTc«fcst^ 

C^T^T ^^\ I 

8 :^ I ( Fixation of Nitrogen ) % 

^f?[c*i j^T^ctrcw^-c^^c^ii 5ff^*fi nrt^itc^ i (i) 

'sr^^ ^T’3’^’3 'SJc^T^st \ ^T'S’n^ 

^nciTT^ STT^cJfC^ST ^lip ^T?1 ^'i.^ 

>TT?r cir«in i 

(ii) i(T^f $?p 'SrcHT^^JT I 

(iii) <sjm^ I 

^ FTf5?1 -^^US 

I »iit ^c^T ^Tf<if5 ^1^% 1 ;— 

(i) 's «rt^5 ^'tT^ 

^Tcw I ^T^*l I ^ 33:^11 ^'5^^ ^T^Tf^ 

(ii) ^ I 

(iii) 3Fftirt5iW^ ( Cyanamide ) S 

^ 'Q 

(CaCg) i ^ ®Tt- 

I ^ ^t?11 CaCg 

CaC 03 = Ca0 + C02 j CaOH-3C = CaC2 4-CO. 

'®>1 ?*r^9r CaCig fs^^m c^t^T'?i 



o 


iioo*c ^^tif ^fjf^ &*nr fro 

; CaCg+N2 = CaCNg + C. 

'9 -rfe^tfiR f-Nitrolim ) 

I ^^1 wfsir^ ^TK I ^C9f?r 

^ti 9 lf^^«f^ CaCNg NH3 I ^£J^ NHg 

-9 ^1 =rfttT^^ '9 ^ I 

5‘f 'sfC^TSFrs ( Autoclave ) ^CS[ ^tf^Tl 

5tcn ’^**1^ TJt^tc^n ^ I 

f^c?rf%^ 3^1 ^Tc^tfst¥i 1 ‘ij^ NH3 

cnt^«l 'sQTC^f^ilT'si >fT5TC^^ •*f'^ ^^1 I 

CaCNg + 3H2O = CaCOg + SNHg. 

2NH3 + HgSO^ = (NH^laSO^. 

(iv) 

J(Tt3:§‘tCWC5T?f ^iTsjf^f^HT’st 

I STTttr^'SC^ ^IT^TC^ 

A 1303 + 3Ch-N2==2A1N+SC0 ; 

2A1N+3H20 = A 1203 + 2NH3. 


1. Both nitrous oxide and air contains nitrogen and oxygen. How 

would you prove that in one they are chemically combined while in the 
other they form a mechanical mixture ? 'Q •Tt^J^tT^R’ 

^ Rt%r«R '®itr%' I ^fsr >2pvir? '2rjrr«i c^ t^t?il ^tarr^f%^«trT 

R*r«l5r5 «a^ ^rtf3T f^afl ’fi’T ? 

2 . Three cylinders are given to you full of coiourless gases which may 
be either O,, NO or N,. How would you identify them? ’?*fjft»T’tit*! 

^ f^art? ’trr^ BfR oran o,, no 9 no, -^iz^ 1 

fV «i'^rrc^ ft1%n ? 


(Camb. T. 1924 ) 





3. Give the names and formulae of oxides of nitrogen ? What is the 

action of (a) water and (b) KOH on them ? *Ttif 

'S wte I fe’Tir 'e KOH-ij?r lapni ^ i 

( Bom. 1912, »26 ; Mad. 1912, *26 > 

4 . How would you prepare Nitric Oxide ? Describe its properties^ 

• t 

5. How is pure Nitrous oxide prepared ? State its properties. Why 
is cone. H,S 0*4 and not cone. HCl used in the preparation of HNO, t 

i i hno,-jj^ 

HjSO^ ^?r HCl =rl ? 

( Pat. 1925, *37 ; All. 1236 ; C. U. 1912, *19. 22, 24, *26, ’29, ’44, ’46 ) 

6 . Match the statements in column NO. 1. with suitable statements 
in column NO 2. 

1 2 

(i) Action of U on strong HNO, with nitric oxide. 

(ii) Oxygen forms brown fumes docs not burn in NO. 

(hi) Faintly ignited Sulphur gives N,. 

(iv) NH 4 NOJ on heating produces NOj, ^ 

(i) m? HNO^-ijir srt^fI 

fSFUHf 

(li) ^f^r«r=r Tt?r^ c«f’ noz^ ^rl 1 

(hi) N, CifU I 

(iv) ton NH4NO, NO, m 1 

7. Describe the nitrogen cycle in nature. •TfC^C^*! '531' ^*1^ I 

8 . What is fixation of atmospheric nitrogen ? Give a short descrip¬ 
tion of processes for fixing atmospheric nitrogen. 





(Phosphorus ) 

[ Course Content : Phosphorus as chemical analogue of nitrogen. 
Treatment of the contents not to exceed one page. Preparation of phosphorus 
from phosphatic minerals ; white and red phosphorus. Phosphorus tri and 
pentoxide. Ortho-phosphoric acid ( only preparation from bone-ash and 
from phosphorus pentoxide ) ; use of superphosphate of lime as manure. 
Arsenic as another member of the same family. Use of arsenates and 
axsenites : Treatment in a short paragraph. ] 

P, P 4 , nrs '9S 31, 280*5‘*C, 

44*1‘’C. 

(to t I 

I 'SlC^fJ ^5Jt5^f5T5rt«r 

( 5 ) (Phosphorite), t?a 3 (P 04 ) 2 . 

{\) (Chlor-apatite), 8 Ca 3 (P 04 ^) 2 , CaClg, 

('=>) ( Fluor-apatite ), 3 Ca 3 (P 04 ) 2 , CaPg. 

(8) fsfsTOT^^ ( Vivianite), Fe 3 (P 04 ) 2 , SH.^O. 

■snrc^c®, '£fn 3000 c^tfS i 

I ?F3fP!lt^ 53S* ( Phosphorus Cycle ): i2fT^ '® 

'Q WC5f 

I >rTiI /^I-TTWI 1 

^ isr^nc^ (solution) c*tt^®i c?^9rk=r3r 

^nr I «rflt ^c’qp^ mt? 1 

I <2fT% ^f%ir ^fuz^ 



«rrr«rc?c^ <211^ f^txx (yolk), 

« -srrxc^ ( lecithin ) XfC^ I xT«fT^*l 

'2(T? 1400 irtx ( 58% ) C^'tfx^ XTC^ I 

t2fT^ X5r^C«5!I XCX f^f ^CX I XX^TX xi 

■2fTr«fC?? X1 ’ffpcsr 5Fj;?X^ ^TfSiT fxfx^l I 

XSXWl^-1Er3F ^CX I 

'Vfxw -> xtf5 -> -> -» xtfS 

I X*5J?|»?rl^'<2l^rf% ( Preparation of Phosphorus ) % 
1674 f%fx^tixw ( Alchemist ) i^t'Q ( Brand ) 

XTfx X^X1 fx^'fCX XTf%^ ^f^Xl 

x^cxx I cx>x -sf »1 i f^fx 

^FXX^XfCXX ^?^2f5l 'Q':®fX XTTf^"^ CXXTt^l 'Q 
f^Sjj’Sf x^fxxl CXX XiiXI C^lT^^ftx x^rxx I 1771 %x 

( Scheele ) X^X^XfX ^^XtXCXX Xlf® ^tf^^TX XCXX I 

XlT^fXXTX «rxT®l XCXX CX ^XXXtX 'ij'XfB cxtx I 

(n^5 ( White ) X5^X5X1X[ I ^f% S XTCX fx*XX 

X^X1 ^ I ^XX '^TCX "Xix ( Bone-ash ) ?FX1 

^X 1 fx^x XTCX 5PX^‘^TX 1 

(^) S (i) Xsjt^fxXtX X*X^X^ ( ) 

'iix’^ ^fx^T^lx ^^4 ^ f%xtf5x xtcx^ I (ii) '2rxcx ^fxcx^ 5^ x^fxxi 

;xtfx^ ( lixiviate ) x^fxcx ^fxwT^X xwf^if ix^TfX^ ^X I (iii) Ix^fx 
< degreased ) ^CXX f«^CX fxXJ ( digest) x^fxcx 

fwxTfSx XI ^T^-h^T^X XXTs^ ?^X 1 (iv) wxs:xx 

xtx;flx cx^^-fxfx'® x^xc^ ^tcx ^^^"xxi^x x^fxtx ^xx'« 

XtX^X m XTf%X5 XX ^Xn ^fx-x^xxl ( Bone-charcoal ) Xf%Xl 
XTC^ I XTf%^ ^XX Dippel’s XXI 

(v) ^fx^X^TCX^ f%^Xl ^^1 ( raw ) Xl fxsfx X%X XtXJ^ 

^srsKx xfxcx xf^x wxi xTx 1 ^?rn:^ 80% x^ji^fxxTx 

X^CX^ XTtX I 



^Ofl 




W <21^ »prt«iT ♦Hf^ 

«rjtr^ra?r >rf?^ 

nt«^11 i Ca3(P0j3+3H2S04 = SCaSO^+aHgPO*. 

w’Tf%^1 *1 nT«^1 ^ I 

(charcoal) C^lTi^? *11:31 

^T:*f ^Ttf’!« 

®n«^I1Tf?li HgPO^^HPOg+HaO. 

(iv) ^np!^ >9 

^r?(C2T ^W) ^lill ^ i 

4 HPO 3 + 1 2C = 12CO + 2 H 2 + P 4 . 

*r«rT<f f^ilfS, ^«11 Hg, CO >9 ?J^??fT>r 

^flicwsr ^tifi wtfv^ ^9 1 Hg 's CO w:5r 'sriT^j ^jT^i» 
cTj^^w t5Tiil ^[T?i I 

'Cltf^^ ^$^8. % ( Modern Electrical Process ) : 


SsndfCoko 
+ Boneiash 


P. Vapour 


Cold 

Water 



Hopper 
hChamber 
}={}■-Conveyer 

Brick 
Furnace 


CflT 

C* Electrode 
n Slag 
''(CaSiOj) 


Phosphorus 

SR fti3f—spPR'm ^S’Tr<?!T 
ttfes (i) (f>lf9r?Fl SiOa ) 


* P 04 -.fl^ cThn^ 3 ^rt»rf5i?ifc3ni crfwi^ 2 

¥> 1 :^ JRr^ Ca,( PO 4 ), 


•• 



v8oe 


^55 ( 1200"—1600"C ) ^7t^f>n(T^ 

fiffir^i ^1 «rf^r^ ^fir^ 

CagCfOJa+SSiOg^SCaSiOg + PaOs. 

(ii) cnc*^tllT^®CT ^1 

■ ^t'Q^I ^TK i 2Pa05 + IOC = loco+P^. 

5P[Wf^ 

*rT'«7ii ^ I 

g (i) A cFtW (hopper ) f^^1 Trf%, C^T^-Tm ^ 

( chamber ) c^F^rl I ^’^Tl ( screw conveyer ) 

^tTl (fire proof brick furnace) 

c^sri I iruwtK i 

(i) f^c?c*r ^Msr '®T??^^c5r 

c^tBi ( C-electrode ) W 

■SIC^CT ^^fB fn^il ( electric age ) I 

f^«l ( 1500"C ) ^iT^rf^tT^ 

^iri ^ 'sic=ri^T^^ \ 

v£j^ 'STC’T I ^tlT^ 'Q 

f??i1 ^r<T I 

'sre^Twt^^ 

vil^" '®IWf^ 'il^fB ( slag ) 1 

offe^ s (^) totTf ^ I '’^Jt^f^tsf 

( electrolyse ) ^1 I 

W '5T?li:^ ^iT^f^T'st nt'Q^I ^1 



KfOVS 




(i) ^<tTnr 

^ ^mw '^fk 9f^'n ^zs 

^tf5T^T*{ ^T^caFTl^ ( KgCraOy ) >« a?^*t ^ 

^ I «f|i:aFtcT^^ 'Q HgSO^-vii^ f^nr caFTf'sr^ ^srirf^^ 

( HgCrO^ ) ^ I 'srjtf^r® \ TOT 

^f9f^ ^tsR Ftwr^ ( chamois leather ) 

5T*1 t'nil t^F^T?t?[ ^filUl C^f^ ( sticks ) IFt^Tt^ 

^ 1 wl w^r 

?KI ^ 1 'iit I ^Til*l 

^ I 

^ I ( Allotropic Forms ) : 

<21^^ CITS ( white ) 

^?p^T»f Csit^T I ^TCWf 

( Red ) 

I t^TciRI T(c«fT 

^t<^T ^U- 

'3^t«tf^^ -e^JT 31 I 

<ts I . 

<S!t^f% ( Preparation of Red 
Phosphorus ) 

«f«rr^ s (i) 

(ii) w f^1 ^IK 
^f^-C^'s^s«l ^f^csr (iii) 

^ c«it? *[tv^ ^tt- 

250" c^: c^rtf^ i 

C»lT^ A <tTc^ •'^TniTf^ 240®—260® 



<«»!T^ t^—c**!^ ’F»i=«F«'m 
csrrf^'®’i'^iwrpiir ■^•tr-^’^’it^fsi 















^ - - 

• K 

C7\: ) I *rTc3[?r Ff<t 

f%g ^jt>i ^-C^T^1 B 

^Tf??r 3?^ I ton 260*C-a)^ 

toi i 

9 

P ( ) -» P (c«TTto )+4-22 f%: ^jt^rTfli i 

250*C 

260 "Cv£i?r ^ ®d» C’T^W 

^Tc^ff^n T Sfm c^ I <«rTctrf^ni:^ c^it^n wi 
TW ^n*i ^^Tf>T-Tht ^iw toi I tor 

'*ini5ir wto "“rtowcsf^r ^ ’fnnr c’sr^ i 

csr® <irfc^ i :?[cb' §< 

c^t^i ^^z^if ^z^ ^ 1 toTij 

(PHg)«c»rT^?m 
( NaHgPOa ) I c^rTto 

^tz^i c^tfk^ CO* 

I ^51 

^ 5^11 WC^Tif ^z^ 

0z^r^^ ^11 

-^sT^rn c’sf^ 5p>pRiTc^ ^ I 

s c^h c^itto 

®i« I to €fn^ 

^ f^i l^to m cOg ‘sijnr *Tfi^- 

53fi^ cTFfc^ ^*nr =T5r to 5^Tto 

550^0 < 

^’nT?.c*r c^ 

660*C 

^ I P ( CSTTto) -> P ( CSf^ ) I 
(t(t I ?ls3WRltC^?I «rt 2 Q^ 53F^^OTr 2 ^ 

(i)* CVS ?fy[wf>r 'sm ^w\ ♦iirr^ i 


White R 



lUd-P 


^ 1pDjf—<9r|’f^^ 

wRm c«(^ 

’F’PRTfJ^ I 


oo 



V©ob^ 




4iVC 288*C 1 '«?F^ 1-81. 

^Tc&iT^i ^ 5 !cir am^ i 

(ii) CVS C^TC^ 'Sl^ ^CSFf^ I|f% fro 

^ I 6*6“C (brittle) | r. 

(iii) ' (V 15 WC^ <2rf?r ’«iarNT ^ 

ar^*tc^ ^f?csT I 

(iv) ^:s[ P4 1^ 

; P 4 ?± 2 P 2 ^ 4P. 

(’f) ^115 1 ^ 0-15 5frsi 

•TTc? I ^rf^^tcJT I 

^ I t^K c^N ^ I 

f 

(v) >ic^ ^ 1 “*?!^^ ^K I 

n;^ % CT5 I f^a 

(i) ( affinity ) ^S^tCS. I 

>lT«(til*l t?rl ^^1 flc^ flc? 



(-sr^ffsi^: P 205 -^ii) cn''Tiii 

^ I fn^TK c^t^ ' 55 tn ^1 I 

^'Sl ^srft^n (cold light) l ^<2^e1 (phosphoresenee 

^1 glow) I ^^ 2 pp[ i£r*cH :—(i) 






^ 

I ^9f i[|i[ i£i^^5f ip|^9T^ vftf^c^r ^2r»i i 

<^) w 'srf^icwcsf 
'^Rffif'Sl 5T1 I («) 

^sTstii 

I (b) ^tf^af ^<r?r, 

'©cwt^ 

( ozone O3 ) ^vn ^ I 

c^ 'Q^wts? <pnT^«i ^r?( 

^■hrr^ ^'2f»i ^r?r 1 

^F3^?T7f ^sitf^ni 

=TT'Sf ( phoR-light phero—I bear ) | 

♦ftt^l S (^) ’^C? ’IFtW? !FT^ f%l W®T 

^^^1 CVS 

Itf^l ^'Q I iPT^i* 

f^1 vil^fB ^Wi:5Tl 

(Liebig’s 

coDdeneer ) »rtW I 

sic^Tir 

fvmi «r^tf^^ ^?t'Q I 

srft^^ (tfiBt-q I ^c’Tsr 

^ppRT’f ^ I 

« 

^»it» ^? 52 r®i ( glow) c^] ^ I 

W 'sniF^tll ^fC5^ IPT^^? WC5RI ^cw ^^1 





S-Os 


Water 

at60*C 


.WKHa P. 


«. sr^ f^—^\j5 


Coalgas 



FUm# 


Water St 
hotpborm 


<» 5T^ fsat—itQl WlT»f1lT 






VSio 


I ( glass wool) f^gi Fff^igl ?T'« ; 

sFfc^^r ^T^it^i ^t^?f -si^d f^i 

■^?t'9 I »T^ f?5l fsrf^K C^T^r^fTT^i ^ 

fjnii 3PT9 '^Ftr^r 

i fn^i vn^ c^ 

, 5f11 

c’fTc^ ^1;| (f^ir) 

(^) WC^RT ftc^ S (i) 4^/5 (eO^C) 

^tC5 f%f (?sr^ ST'S I C^r$^ ( Oxygen cylinder ) 

R®T f^1 ^^irTC>l?I ^TT^T I 

I () 

f??ii P "srsp^ 

^N I ^‘SF'l ^Cilt ^fn^1 

^%ST ’®rt^=T nfm i 

■51^N ^C?T I 

30»C-^^ 

^n v£i^?. 

«ttc^ I C^ T^1 ^Tf^iT 15 ^ 1 





fisar— 


4P + 502 = 2P205. 

(ii) ’Tt<rr^*l ^CTtC^ST ( C3Ftf%5T, CSFtf?!^, 

C3iTf^s?i 'SflCHTf^^C^ ) ^T^5FT?r 'Q Na, K tI Ca 

^ ^wp?w 

4 f^?rt^ «mi^ ^e wt^ ^ 1 

2P+5Xjj = 2PX5 ; 2P+3X2=r2PX3(X = i?t?:3!rfC^51) ; SNa^ 
P*NagP. 2P + 5S = P 2 S 5 ; 4P+7S = P 4 tS 7 ; 8Ca + 2P« 

Ca«Po 



(iii) c>rT®!, 3r?[c«r?r 

(PH 3 ) >9 I 

4P i- SNaOH + SHgO = PH 3 + SNaHaPO^. 

(iv) f^>TTc^ 1%^ I 9tt^ 

^ ^^Cli =TT^rt^ f^mf<rv6 

4P+10HNO3-j-H2O = 4H3PO4 + 5NO + 5NO2. 

8CuS04 + 4P+14H20 = 8Cu+2H3P03 + 8H2S0^ + 2H3P04. 
(t^ 1 ^p^?rtc^ «rt o c^ I c^TTf^^ 

’T^rr^f I C^TST ’^T? =^Tt ^ 

I C^T=T l^f^i 590®C-vi|^ 

^igT^T I 

S ^CW c^rTf?^ 

I t^1 ^TIC^ ^ sn I 

sft?:5 ^W?i (src^rtw^^'S ^ 1 1 250®c ^^ 1 ^ 

^f^CSfCJT <1 ^ 2^5 ^' ^^Tct 

^■str =T1 ^1 ^eTcsttw^i^ k \ \ ’ll? 

•^1^^ c^f^T>i^c«i t^T?r c^u ^^ I ’ftp; HNOg-vi}^ 

’Ep^^T^r I 

viit fap^T'Q ^"hw I 

<^‘^ I Q^ ^ iSrtfes sqs^^siltOTjr '^ISTl S 

«rt <?8r5 P OTtfes p 

i I tfTTlf 9TT9T, 

'»rf^(^^TThr 









GtSP 

c*rlft« P 

4 1 


■ ^T5i 5r¥ 

« >»f?^ 



1-88 c-sin:^^ 

2*2 



ar^ITiT 

e» 

8 1 


4rC 

500“—600-C 

< I 


280*C 

725“C 


( boiling P. ) 


f 

<» 1 

^STf^ 

80"C 

260“C 


(Ignition temp.) 


^ 1 

f^?l1 

^:?T^T 


tr 1 

CSg.CCl^, 


^2fT^T 


f^1 


9 1 

^T?? f^?(1 

>Q 






i» I 

^ NaOH 

i* 

^ 'Q PH; 

1 


i 

Cl 2 ^rji^r 


^'%n ^^csT 
^di 

1 




iO 1 






fi^T%«T ; 

fai?ii%5i 1 

<^U- 1 

(i) 


csTTfl^ ^p>pp^t^. 


^2^3. aja^, ?il t ii) 

C^T^1 ( incendiary bomb ), c^'lUT? ^1 
(smoke screen) I (iii) C^Tf^^ ^^F?T>T f?5T*fT»rt^ 

<2^8?:^ HI 'Q HBr I 

I •rfe^iTO*! 'S ^W*^1 1 cWtc^r? 'S^SFR 'Q 

^ ^ « ^5T?:5? ■srcsf^F 

CW ^ I nT^^T*ff^ aF^T?^^C?r 



( groop ) ^ I ( Perio'3ic Table ) 

I =rTt:tt^5( 'Q ce|%?I 

^pTTsfspF ^ ( Chemical analogue ) | ^^TC*nr 

^sjiRC’r i f%f ^T?«, 

7{\f9% 

i I t^?rf I 

5t I vijTTlx’F ^z^ ^z^ 1 'ii^fS f^fiR, 

^*nrf5 I 

« I ^9Z^ I ^^c»ni W?r®i c^t^j^i 'Q i 

^^1 PHg, NHg ; PH^Cl, NH^Cl. 

8 I 1‘^TiII CSFlllT^^ 

^i:?I I NHa >6 PHg ^»(rg i 

7i3T<^ WC5I ^z^ I 

N 203 + H20==2HN02 ; 2 P 203 + 3H20 + 2H3P0^ 
N 20 gH-H 30 = 2 HK 0 g ; P205+3H20 = 2 H 3 £> 0 ^ 

NClg + 3 H 2 O = NHg + 3HC10i PGI 3 + 3 H 2 O = 3HC1 + H 3 PO 3 . 
PCI 5 + H 42 O = 6HC1 + HgPO^. 

'Q ^5T c^V^ttsfir -srTaf^ i 

SCft-f” Ng ™ CftgNg* 6 Cft H"P^ = SCftgPg. CftgNtj "t~ 

3 Ca(OH) 2 + 2 NH 3 ; CiaPa + BHaO-SCaCOHja + aPHj. 

s 

i I > \ '2r?pf%c^ 

I =111 

^ ’1 ^tiT^ I ^ I Tf\um I 

*Tnr^«fr^^ 'Qw^T 14 'Q^ 3i 





'©is 

'S I <t?filf^’ <«iTC^ I 

8 1 7Tt«fT^«l 'Q ’ffapTl Ng I 

<t 1 'sm RfiF?r I 
«» 1 Ogii 1000®Cvf|^ ;f^C5 
=n I 

•\ I NqO, 

NO, N203,N20^, NgOg. 

tr j 

^vrtaF^^ HNOg >© HNO 3 
'srf%f--5jjTf>r'5 91^ I 
»I NH 3 ( 

^TT’t),N2H4 {wti\j 
NgH ( ^31 ^Jtf^'5 ) 9[^^ 

I . 

'« NCI 3 •s^^ I 


's I 5Tf^f5 i 

8 1 ^T^i, TftTfi P I 
« I ^ I 

«»i Ogir 7Tc^ 

^ I • 

“i I Pg^Sf 

Pa^s* 

'r I P-4^ ^l%-'5fTTf^^ 

W HPO 3 , H 3 PO 3 , 

H 3 PO 4 1 ^ I 

^ I PH 3 ( 9ft«| 9Ftft^ 

9tjT^ ), P 2 H 4 C-tf^^ ^11^), 

P 12 H 6 ( ^fS=T) 

I 

• I C^rfilZ^^ ^ZW PCI 3 'Q 
PCI 5 91^ 1 


'5>o I 'S fw?lt»l®lt^ s (i) '^TR C^Pf 

^z^pi I W 

«fc^ I <si^z'^^ ifir^ 1 

15 ^'^f^v^ ^TT'^cu^ c^K'sr ^f^-’^f^if 

^ ^zk sfilTCsil I (ii) 5805 

Chancel ’I^Tf>tllT^ OFTt^^ ( KCIO3 ) 

'«rrf^»¥T^ I (iii) 1887 iT^fc^ fif^T*RT^ I 

■siT'^lT^ (SbgSg ), KCIO 3 'Q 

’«rtM?r i 


(▼) ^•l (Friction ^ Lucifer matches) i 

sni’T ^Tdii (wi ^P{f <prT< 



W C^T’l C‘Sf^ P, KNOg ( ^1 

^«n PbOg, KClOg ^ MnOa ), 'Q ( g^ao ) 

C5T^C^ ( paste ) «^TC5T1 1 

^F’PPirf’T «t5 I 

( vi ) ^»tw fwt»w% 

( Safety Matohes ) S 
■sjNI 

KClOg, KaCraO-,, ^ 



Red Phosphorus 
Glass 1^ A Glue 


SbiSaKClO) AGlde 

«(fc^ ^mz^^ ^nz^ I wcw^ cmfk^ 

P, Q ^1 ( T! ^Tf% ) 



P4S3PbOj 
i+GlueGlass R 

KHOt 
Charcoal 


h* Paraffin 


I \ 

( borax NagB^^O,,, 
lOHaO ) c?«T(1 1 f^^ 

f^1 ’f'TtS ^Z^ 

( after-glow ) i 

<itTi:^ Sfl I ^T’lW w\^^ 

^gU ^C5T 5T1 I 

(vii) ^«| %1»fSlt^S 

^csr 1%^ ^ ^\z^ 

I c^T^ csrTf^ 

( ecarlet) P ^1 P4SS '6 KClOg ^1 

^tC5? 19*^ 0ftC5 I 


«'S^( f53H~t^Rrt^ 

P4S3 Tl SbgSg ^tw ‘^i^* 

KClOft ^ PbOfl ^tw ^ ( «5 fsir) I 












*rflr5Tf%^ ^ 

>r^ 5T%i I 

I ( Compounds of Phosphorus ) 

■^C? I (i) ^1 PgOg ^ 

P4O6 (ii) 5 P>np?lT>T ^ PaOa Tl 

P4O10 (iii) P2O4 511 Pg^^ie. 

'Q I 

(^) 'Clft WlpTS S (i) ^Jtf>T® H3PO3 (ii) 

(Sr^TCl? 5 t[(jfl '5rc<1 (ortho )—H 3 PO 4 , C3T&1 ( meta ) 
HPO 3 , ’fT^i:?rl { pyro >—H 4 P 2 O 7 (iii) 

H4P20g (iv) HgPOg. 

(^t) : ^’Tf^ST PH 3 >8 5 p>lW>T P2H4. 

{^) CSPt^'fe t tTfeSFT^T^® PCI 3 'Q 5 FJTTp 5 t^ cn ‘^1 

C?PT<IT^^ PCI 5. 

I ?p^PRrt»r ^1 S 

% ftf% % c'i^ ^ 

P 4 O 6 '® P 2 O 5 ^«.*rg ^ I 

4P + 302 = 2 P 203 ; 4P+502 = 2 P 205 . 

^nn?r P2O3 c^ P2O5 5 f^i ^ 1 

s ^5Ffg CfTO^^'Q ^WslT>l I 
5(C9r^ ^Tcn ^f??(i ‘ii^-’r*Tc^ ^?ri 

C^ ^P*i^^T>T W ^ 3^1 5 [C 5 t? 

ntc^ =n I ^T^sR^rii ( Condenser ) 

«fT^ U-;(C9I1f ^ «»[rc^ I U-5{PrI^ 

^Z5 fi5T?f^a( i£(^^ c^Vs^ I 

m <[?it^^ ^t5-n»n:5Rr (glass wool) flf^t (plug) ?n i c^ 

’r^C^ -^K ^Si^K ^C*P ^ vil’^15 ^P[f*rc^? 



wrn ^n?[ f^rni ^Tf^iii ^'Q i 

5 iC®r^ f ^1 ( 50 * - 60 *C) ^^t'Q I 

^cw fel P3O3 '« ^Tiifw 

PgOg I f%^ir 

^ I P2O5 ^wi PflOs "srlw I 



«85i^ f^—CT5 ^rw?rr5T p,o, ^ I 

P 2^3 U-;(^oT 'sfT^n^ 1 %^ P2O5 

*f’‘rc^ \ u-j(^r^ 

I^a^s c^T^c^r ^{%?1 I 

' 5 »'® I S (i) ^tSsi I 

’ll?! I ’tw 

^ I 9I5t=tT^ 23*8‘’C ITS’l^C 1 

110 I P4OGI f^T^ i 

(ii) ^^1 ^1 ^fewc^T W^ Wtf%^ ^^^1 P 2 O 5 ^; 

P203 + 02 = P 305 I ^^USFTRtST ^1 ^ 

^ck I (iii) wcm ^C 9 p ^^1 *ftc?i ftc^ faRl 

9 ikj^ I I 

P 303 + 8 H 30 = 2 H 3 P 03 . 

^^1 f^r’iFr^c®r^ fsFid ^>i^=r, 

'Q ^War c«rrf^^ 2P2O3+ 

eHaO^PHg + SHgPO^. (iv) ®P^ f^t 



’rrom 

I 

TO I (v) ff^ ^lt- 

arf^^ I 

^P^PRft^ ( Phosphorus Pentoxide )» P^Og 

'hS I S #tf% S W CK^ 

^t^:«r^Tc^ ^1 '«r%^5T-(2r^c^ ^f?fcsT p^Og i 

4P+602==2P20g 

g *rfi:<^ ^sf5 PgOg «£r^^ 3ff^r® 

I A vi)^fg C9rtf-C5T« I 

[ft^sii B i irt^TO ^^15 =ttTOsri 
C ^jWcstI I fer^fsi^ ^ 

f^i ^?n ^ I »tTc<ir B 
(^1 F (SrsifiT^ c*f^ 

C5Tc«^ (2fc^^ ^^TI5I1 

I C5t$f& D C^TOT? ^iltc^l 

^Tc^ I c5Tc$^ v*i^f5 c^r^Tij 

H 5Ffc;(9r crT^fCJil <«(tc^ l ^pfcsiief^ *fvQ 
(stem) G 56^1 CFt^tC^Tl 

^Tc^ I ^C5 1 

f%?.^'| -sjrtfj 

CFTC$?f ^?(tC5(1 

I PgOg-^*)^ 5ftF 
c^c«^ 9ftn[ m-n 

nuB I 

<«rTc^ I ^csf 

^fm ( i 75“C—220’C) ?rtf5^t^ 'Q>T?r 

f^l ’5rf%3F^ i f^m 

Pe^s af^C«l c^t^T ■^Tt®l1 5?C?f ^1 I 

g (i) c*fi*^mr|^ ^t?i ^>i i 

CTO*! TO 1 ^iwt^ C^TO %1 

^N1 ^ I rii) ^1 



«45f^ ffeaj—TBlf^f^^^ 

p,o*. 




^ i (iii) w ^t^- 

^tC’T^ ’ff^C^t’f *fTf^^ C^^tC’T I 

260‘*C ^<R'*rf!^^ ( sublime ) t (iv) 

C*f^ I (v) I ^5TC^ 

^T'©1 c^fSrc^T *r^ f^m 

^TTf%® i P 203 + H 20 =ss 2 HP 03 . 51^11 

" P203+3H30 = 2H3P0^. 

(vi) fkww^ ( dehydrater ) c^ Tl 

C*\W 5T1, ^?ri ^JTf5f5, 5lT^f5 ^ 

^C5T^ ^nTFtsi m v£|^* ^JTf^^' f51?P?’F 

( acid anhydride ) 9[^ST I 

n^so^+F,o^ = 2um^+so^ ? 

2HNO3+PgOg=2HPO3+ N2O3. 

C^T^«T I 

C3H5(0H)+P203 = C2H^ + 2HP03 
^ 3^1 ( fused ) CaClg ^1 5ITB HgSO^^ '«(cnVl 

I '« ^aiT^r ’ITft^c'^F ^Tc^l 

c?^ ( chars ) | ^1 Ff-^^til C^nt^^J 

'b'S> I S 

'5><i I ?p^5p?rfw?i ^?tf^ t 

HPOalPgOs, HgO) 

„ » H^PaO^lPaOs, 2 H 2 O) 

« « HgPO^CPaOs, SHgO) 

CTf^l '«rT?f c^ <2rf%ft 

% 



srt»af*w 


'SfC^fJ ^Tf^ ^CSPfC^^tT I (Phosphoric) 

'hv I ^5»w5?it*f «ijtf5r5 (H 3 PO 3 ) s 

H3PO3 P203 + 8H20«2H3P03. 

H3P04 I 

' 5 )a> I wrt %5 S H3PO4 : ( 2 fs «rs—(i) Pa^o 

>« ^r^ry ^C»r?f f ^1 ^f>n5 ^if; P 2 O 5 + 

8H20 = 2 H 3 P 04 (ii) kt'SI PaOa-v*)^ fsRt^ Csi^t^- 

^TTf%® p205 + H20 = 2HP03 i HPO^ + 

HgO^H^HO^, 

^tft^ g ^^15 2 sFlt^ 

112 HNO3 c»r5^a«i f^®f'« 31'srrsT 

^*«X^ JrT'QI 

w»J <51^11^^ I f^i2l«ic^ ^t'Q 1 ^tcsf 

^i}7pf& ?fTf&siN ^1 c^Tf^tc^sf f®c»r 20 c^i 'srjTf^^ 

f^?rl ^Tf%5tTc^ irfPi^l c^5T i c^t^i H3PO3 

I ^T^sr 

AgNOg ^f^corr c^u ^Tc^n 

’tT'QTil ^f%r® c^ i 

^csT arf^f^ ^^(1 'Q nfii2^Tf%^ ^f?i^i i80'’c 

I ^Mc?r f^'5T-f3^afc®l 

c*fmt<rrrsr ^ ^z^ 

^f>rc®?i c«F®TT»r I ( fso^c ^n?r 

4P+IOHNOI+HgO = 4 H 3 PO 4 + 6 NO + 6 NO 2 , 





: (A) % ttf% s Ca^iFOj^ 

I ^fxs^ 'Q ^TTf^TC^ 

'il^N ^If®lf^-?It’T ^Tarc^-^ 5 

CaaCPO^)^ + SHgSO^ = 3CaSO^ + SHgPO^. 

^?r«i—(i) ^T^^‘1 -c?q?i 1 ^Jtc^ '5rf.|»’3l 'Q ’tT^^T 

-isrjffjf® ^Tfzx^ ff[% <ff^nl ^25t^i ^TT5?ff^'?it'sr 

'SfiTf^® **rTc^ I ar^?:«f? '^<p^ 

1-7 ii^zm 85% ni'QUl ^Tif I '®Utf5IU5?f 

(B) ; 5F7tc5p^ 'Q ^tf®T (SiOg) ^fs^- 

C^’ Mc^ ( spray of water ) >lf%« f^l'-tT^^I ^ntClI 

( electric precipitation ) 85% HgPO^ nT^Hf l 

<^o \ s (i) ^?5rTCt 

I SS^C - 42°C I 

-31^ C?^f^ I (ii) I 

(iii) feill % 213“ 250“C 

( pyrophosphoric ) ^^1 SlS^Cc^ 

C^'^f5(5>T^f%^ '®rjtr>T^ I Pa^o. 

I t^t^1 '^It'St 1 S 

—H3O —HgO —HgO 

213°C 313°C carTf^^'srn 

2H3PO4 ?=i H^PaO^ ^ 2HPO3 ?=i PaOg 
+ H2O +H3O +H2O 

PgOs^^ f^l I 

P205 + H20 = 2HP03 ; P205 + 2H20=H^Pa07 ; 
P205+3H20 = 2H3P0^. 

^f^C^3T «rT^1 ’TC'5?^ ^jTf%C®?[ I 

*V^ .1 s f^^tfhf <t 

^utK ^^fB, ^fB 





; W «fT^'^tft (Primary) XH^PO^, 

C^'<3Tft ( Secondary ) XgHPO^, ( Tertiary ) 

X 5 PO 4 . (X I 

nr-Q^I (i) C^lTf^fsT ^ NaHgPO^ 

^ 1^1 'srjTf^ ( acid salt) | ^^1 '®JT^ 

c?l( : I 

NaHgPO^ = NaPO s + HgO 

(ii) i^T^c^TC^=T NagHPO^^ ‘^I'^fS 

I v£i^ ^*1 f^^1 OT 

OT : C^C’^F'QTft 5i?l«l I 

2Na2 HPO4 = Na^PgO^ + HgO. 

I 

(iii) Na^PO^ ^^*1 I 

^Tc*t I ; ’SFTij 

(v^i^-sitii Li^PO^ wt^\) ^zm 3rT^T I ^sr «jt^?r 
^CST’SfifT^j HCl ^ I Ca3(PO^)2 + 6HCI = 3CaCl2 

4-2H3P04^ I ^TT%^?r 

-srnfsr® ^^f^csr c^ic^'STfi 1 

^<ttr ( oxidising ) fn^T^ ^p>TC^&C^ 

t (i) (ammonium 

molybdate) ^ >fC^r af^'fC^ ^T^T^r 

< 2 f^?r nt€^i i 

(ii) aR*l 

(f»i9f«t^ ) ^^\■^K c^PRc^^ 'Q nf^c^Ppnii^c^? ^ >rt*n 

m I ^c»i1:5i^ ay^«i m I 



(iii) f^alei (MgClg, NH^Cl ^ NH40H-v£r!r 

(MgNH^^PO^, 6H2O) '®^r.i:’SFn 1 ’^rrc^rli^^'e 

ngNtT^AaO^^-^il^ ^|irl ^’CSC^’f CTf^ I ST U by . 

1 W ( Phosphine ) ; (2f^^(2|®lt^ : iPTC^ 

( Hg ^^7i^ cTt^^Tt^) >TTn '« 

c^l^T?r^ (PH 3 ) 

I 5TC9f?r f?^i ^5T’(i:’«r ^Tl%? v*)^ 

; 4P+3Na0H4-3H20 = PH 3 + 3NaH2P02. 

srt S ^Ti? «tft i 

'Q P 2 O 5 ; 2PH3 4-402 = 

Pa^o + SHgO. ?F»lfip5T C3Frril«l ‘fflTc^r ^fir^l 

^C?r: PH3 + 3Cl2 = PCl3 + 3HCL 

’spl^ (basic property) v£i^^ (PH4) 

I 5T^®I «sFTt^^ i PH 3 + HCI 

^PH^Cli Pn 4 Cl + KOH = PH 3 + KCl + H 20 . . 

NH 3 NQ PH3-(5?T t I -51^^ 

^TT^, ^JTC^lTf^^l I 

f^C^t^, ^Tt^, } 

*p>lf^»r 'STW r^f*t^ ^jT>f, I 

«»'© I '« % <2(1% ■« ^%cir?r 

^5Cil?lt CWC^‘?r nrsp 'Q I 

^r%cjf^ ^r^i <2r^« sTT^cttcwsT ^ <2rt% 

^c?f I ^f%? 'srT^t? 'srrfS ^fTtctU^JT 'Q 
5f^«i -^r?! 'Q ^f?(iii ^tc^ I < 2 rt% 

f^'sj, 'S[t^y <2rT%W ^f^'^ll ^TltctTr^ST 'Q 

^^^iiT’prf8« ^<0 or^>fT^ \ c???, 

n5i 9rf^-<Tt^i, 

^tf^>&i JiT^cjTtw^ 's w «rtc^ \ 

Ftr’f ’sjf^ 





^<^1 sfT^cttc^sf ^ oitn 

%5T f?c5r i 'sr^\?:ii?r 

¥?i =(i I 5it^ f^5i ^<nTr?’^t-’*rf%= 

I ^T^fTtr*r^: 'g »tT? ^%<f 

'siwT^t i >rt’spt^'5tc< ^%i:Tnr 5r?^T:'t?i ^r^t’ti i 

(2r*«rcT5j ar#?f ^>Tm^ i 

f^Or STT^ct^ ^ CW'Q^I ! 

srr^tcOT ^ TTtii 

(i) (f5f% (i) 

(^) (5) f5 

('») ^jTc-srff^iiT^ 5{Tttt^ ('"') 

(8) (8) ’^rf^w 

(4) (4) Wi:^1(guano):(T'*l^ Jlt^ 

- —^*sf1^ "si^r I 

(^s) TfH! I (59) fi^^r (steel) ’splflu: 

( basic slag ) | 

•i)^ ^'si ^«»nt^rci^?r ’IT^'G 

9^1^^ I ?!T^?:tTc^5T 'Q 

^11 I iTTtTltTc^Jf 

^tc5T 3^5^ ^n sfi I e 

c^ ^1m^ ^T?i I ^Tcnir 

^C*!! (i) ^Ti^cS'C^® ^*Tt?r ( Nitrated Superphosphate ) 'Q 

(ii) ( Ammoniated Superphosphate ) 

1 ^^T?n J9T^i 1 ^tcu^ 

c2r®rf^ ; > 

(i) '5'®tl‘?r 'cpf ( Superphosphate of Lime ) i 

?T»lTk C^itc^ C15Ti:® ( cylinder ) -o*^ ■^f^^ Ca 3 (PO ^)2 



(revolving blade) 

'Sit ), >lT®rc^^ 'Q 

fspst®! I »il^ f^«l ^T^1 

9f^f5*«i8 I f^i2|6rf5 I 

^TT^ ( W COg, SiF^, HF, HCl ) »4i^f5 

fsi3^«fc^ '^3 ’^1 'Q m ^T^TCil ^rT^^RC’f f^SR 

fiCa 3 (P 04)2 + llHaSO^^ = 4 Ca(HaP 04)2 + 2 H 3 PO^ + llCaSO^. 

( CaSO^, 2 H 2 O) I ^T^rc^ 'Q 

^^■stfC^T ^Tfl'^ 2-5 c^Tf& i 

H 2 SO 4 < 2 f^C^ I 

(^) r}^5f ^v|t?r 5FnC^fe (Tripple Superphosphate ) % 

“^Irw 'RTTPic^^ \ 

^CRI ^t^cj ^^tc'5 'rRt i 

Ca3(POj2 + 4H3PO^ = 3Ca(H2POj2. 

^nlRC^ir fsF^iN ^ttrIr^Tr '« ^jT^fR?iTR RT^ctc^^r 

fRa|ei ^T?( I RT«(T?1*I Wf\p^ ^z^m ^T^^ft, 

Ca 3 (P 04 ) 2 + 2HNO 3 = 2 CaHP 04 + Ca(NO 3 ) 2 . 

(8) ^Jtc^rrf^cfes ^♦rhJ ¥^c^fe t ^jTcri- 

fRf4^ \ 

«2tc?lt^ S (i) ’IT?! nf?I^C*t ?rT^^T^ 

^K] I ^Z^ 5p7ii:^il 9F% I (ii) 

♦itC?!?! RT?!, ?I ^1 ^P5^R1, C-sTR?!. R^T'^T^T 

fR’Tf^l Cir«^1 I RtfB '«rjtfRf®’^ (acidic) ^ 



5(1 I VfSz^ f%f p I vil^fS strc^ 

'Sf^^l vrt'€ I vfi^fS ^9r ^T^tw 

^^1 «TT®r "STf^ '®rTTf^®s*i <2rf^ ^^Tcw t 

5(T5(T2r^T^ ^7[Sf ^1 ^ZK I f^ifK 

^gr «f5F(?r ^^•i l (Paris Green) ; 

t^1 'Q I C^ni^ ( Bordeaux 

mixture ) S ^^1 ( CuSO^ ) ve [CaCOH)^} 

I 9r^ >rmcTp& (), t^-f%-f5 ( D. D. T. x 

^T^Tf%15( STf ^^5(pn^ v^^-< I 

*^8 I «(t?rc^rf^ (Arsenic) : 5iT|ctK^;( 

csfr^ I n^n ^n^vs casi^^ B ^i>fcasi%ii I 

f^c^ 5iT^?:S‘KW5(, 'S 

'srTc^ I 5(t^c^TC'5f5( '1'^^ sfTc^t ^fTt’f 

( gradual transition ). f^m 'S 

5(t^ctTc^i( '« ^tfT^ I \ 

I 

(^) 5?f^c^tCW5f ^f% 

nr^^Tcw I 

O') ^JT>T, ^^1 

(8) »£1^1K'^ I 

: N203,N20^.N205 ; As^Oa.As^O^ 

5(t^]:^f^^;;T >Q ^>i^‘?ItC5T?r ^'^t^^9f^'®rTTf^^'<'^ 'il^N 
$P^ f^?{1 ^^^T?5r I 

'Q ’SFtftlf ( basic ) ^TCf I (AsgOg) 

'S ^NC^f5(^ ( AsgOg ) ^’<taKi| 



HgAsOg >8 ’«rf?|C 3 Tf^’?F H3A8O4, 

(t) t?T?l1 (ItHg) 

vii^t NHg ^rs( 3 ^ PH3 -siT^tf^ AsHg. 

I '«rT^n NH3 ’ssFTift?! ( alkaline ) ^5 

I PH 3 ( basic ) 

=TTt i AsH 3-411 

"spt^^ ( alkaline ) ^1 ^T?l^'?i ( basic ) 

^Z 9 \ 'srsjt^T I 

(") ^ C^PtHTl^ (RClg) 

^1^^ I NCI 3 I AsClg I PCI 5 

>8 AsClg ^ 5^1 -^TC^ f-? NClr, ^t=l1 ilTt I 

(•i) ^Ttf^'^ (HROg) 4 ^ ^jTf^^- 

(0 nt'QUi i 

'srTuc^f^^ 'Q I '« 

I ^UT, 7 ]f^^ 8 cit'n i 

^tirc^'^liF ’fT«»H1 I 
AS2O3 -f- 8C = 2 As + 3 C 0 , 

1 ( Arsenite ) '« ^liC^Cifcfeir ( Arsenate ) 

s ^T?C^f^C^ll i m) ^T^C^iRuT^ 

AsgOg 8 AsgOg I 4^ wc^n ^fk'^ 

W5^C^ ( HgAsOg ) 8 

( H3A8O4 ) ^< 5.^9 ^Cir I ^TuCJrf^^lT’I ( Arsenious ) ^jTf’IC^lf 

i ’PTH ^1 «(T^^ ^^*1 

f^?[l 'srTuc^sit^^ 1 

(AsgOg) f\zTif ^T^rc^ f^*tT^c5r 

^T^C^T^TT^S’ ( Seheele’B Green CuHAsOg ) 1 

'Q 1 TS 9 T ( pigment )-HI?:’f I 





4*^5? (Paris Green) '« f^al*! I 

^C’f '« ^1 ^3|f5Cir ^ I 

cm crrf^^T^ ( NagAsOg ) I 

^C»TC5i^ ^r?C>if^^ 'SflTf^C®^ ( Arsenic acid—HgAsO^^) 

I >TT»CTU'I C^Tf®?[T^ ( Na2HAs04, I 2 H 2 O ) 

^ I ^jT^f^llT^, 'siTT5r.C5?f>T^t^, ^JT’fT^W 'Q C^VSK 'siT^I^TO^ 

¥»ic^c^?r 7ic«p 

TpTfCTp^ ^ 

c^fc^l ( A84O0 ) ^W^rci( I ’smat^TitiT (salvarsan) 

I 

^ I 

^T?r^^w ^^1 c^® [ Pb 3 (AB 04)2 ] 


Questions 

1. What are the most important sources of Phosphorus ? How is 

the element prepared on a large scale, Mention the chief properties and 
uses of phosphorus ? ^<^*1 f? fV ? ■^f%3ltC‘l C^®l1& 

tv «mc? ^ws ^ ? *F»iT-srrwir at«ftH «nf '8 ^fl«r 1 

( B. U. 1924. M. U. 1931. C. U. 1931, ’33, ’43, »45) 

2. Describe the allotropic modification of Phosphorus. How may red 

Phosphorus be obtained from white Phosphorus and vice versa ? Give the 
uses of Phosphorus. ^P’JWTCsnr ^%VS C«1tf^® 

’Pppfltn «a^< C®Tff^'5 *PJWf3! tV^C*l *T^Q^^ ^TT^ ? 

Tl^=ir'ef^ l ( M. U. 1935, Benares 1927. C. U. 1943, »45. *47.) 

3. What is the effect of heating chlorapatite with concentrated 
sulphuric acid ? How is Phosphorus extracted from Phopshoric acid 7 



’ft? HjSO* ^9l •=^RiC?T ^ ^rf'SHl ’Tt? ? 

^mfSTF ¥3^131 ^ ? 

4. Discuss the nature of changes which take place when Phosphorus 

undergoes dow oxidation in air. Tf^ps ^ 

a ^ ^trl 'artc^f^l W9 \ 

5. Write down in parallel columns the properties of red and white 

Phosphorus. CeTtf^ « ’?>i¥atC’nr I 

6 . ^Vhy does a match stick ignite when rubbed on a rough surface ? 

«r3P?*i CJR ^ ? 

7. Express by equation the action of white Phosphorus on chlorine, 

iodine, caustic potash and nitric acid. OFtllW '5rrc?rtf^*T, 'ifeti', 

c’!f^ wK ^ i 

8 . How is Phosphorous oxide prepared, and how it may be converted 

into the pentoxide ? fV ^ 

^51 ? 

9. What is the action of (a) cold water (b) hot water on Phosphorous 

oxide ? '8 ? 

10. How may Phosphorus pentoxide be obtained in quantity and 

converted into Phosphoric acid ? •Sf^ *l1%3l1l*l 

Tlif "srjtfjfTvF nHi'ns ^ ? 

11. Describe in detail the preparation of Phosphoric acid from Phos 

phorus. i 

12. What is meant by saying that Orthophosphoric acid is a tribasic 

acid ? 'sifsfrtpfjpf^sfT 'sntf’l^ ? 

13. 15 grammes of Caustic soda are mixed with 61'25 grammes of 
Orthophosphoric acid. What salt will be produced and how much of it 
will be obtained? ( Na=*23, 0«*16, H —1, P=“3I) 15 ^TtlT NaOH- 

^ 61-25 aftar 5si?r«| 

■^5 ■nrii5rri‘i ^ ? 

14. Compare Nitrogen, Phophorus and Arsenic. What are the uses 

of Arsenites and Arsenates ? ^t^C^tCW'T, 'Q I 

'Q ^'hlF.PlC^ fw ? 

• 15. Copy and fill up the gaps 

(i) White P. + 35“C — 

(ii) P 4 O, + hot water*®—+— 


( in words ) 
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(iii) Bone-ash+hot sulphuric acid——H—( in words ) 

<3?iftir '6 — 

(i) «« + 35-0 — 

(ii) P^O,+nif«r5f^*I=—+—■ 

(iii) 'srf^«*S| +w H.SO ^—+—() 

16. What happens when !— 

(i) P,Oj is added to boiling water. 

(ii) Oxygen is passed over white Phosphorus under water. 

(iii) When white Phosphorus burnt in a slow current of air and 
products condensed in a U-tube in a freezing mixture. 

; 

(i) P,0. CWl I 

(ii) O, 'Blt^:ip3r ^ I 

(iii) f^^ifsiras 
^rspsT ^ I 

17. Fit in the statements in column No. 1 with the statements in 
column No. 2. 


Column No. 1 

(i) White Phosphorus 

(ii) Red Phosphorus 

(iii) Red Phosphorus 

(iv) White Phosphorus 


Column No. 2 
is insoluble in carbon. 

disulphide 

IS a colourless solid, 
acts with Cl, in cold, 
is insoluble in hot NaOH. 


■ 

25t^ ^ 1=1^ *twi ^ 


(i) 

(ii) C^rtf^^WPl 

(iii) «pJT¥?Il5r 

(iv) 


cs,r® ^tTj I 

I 

Cl, I 

5f5I3r NaOH-l« '®raNT 



[ Course Content : Carbon and its oxides S (a ) Allotropic 
forms of Carbon—Uses of graphite and Charcoal t only definition and 
illustration of allotropy required. D—different allotropic forms. D—to 
show the use of ckarcoal for absorbing gases and for removing undesirable 
colouring matters 

(b) Chalk, limestone and marble. D—Chart of lime kiln ; Laboratory 
and commercial preparation of carbon dioxide ; its properties and uses. 
Simple fire extinguisher* Carbonates and bicarbonates ; D—Washing soda, 
baking powder. Composition of c-rbon dioxide by weight and by volume. 
D—Chart or assemblage of experimental arrangement. Carbon Cycle. 
Mineral waters. D—Chart of the Carbon or Carbon Dioxide Cycle. 

(c) Carbon monoxide—preparation, properties and uses, ] 

( Carbon and its Oxides ) 

C <TTs 'Q; = 12 <>rf; = 6 

I ^tc^l ^^^1* 

^ c^iT^T^ 

I 9 ^ ’fT 9 ?i 1 I (i) 55^ 

s ( diamond ) 9 -STf^Tt^ ( graphite ) 

( crystalline ) ( coal ) 

( amorphous ) nT9?|1 I (W 

Hg, Ng, S ) 9 C^^9 <irTc^ I 

(ii) S «(# '9 

c^rr^f^^trsi 9 ^9^[1 ^ \ 9 

^ ( carbohydrate ) 9 





'S ’TC’f C2rTf5t=( ( protein ), ®?:aTt^C^ 

( MgCOg.CaCOg ) pf^Nc^r ^ ( CaCOg ) vi|^^ 

nT«^i i c^c^r^ ^ 5.^11 

^^■<8 <ifT% 'Q 

bs^ ( Organic ) fs^ 5TC» ^ I 



's*:?? f53f—5fir5 5?t3fftir*F 'S I 

I ( Allotropy j Allos-another, tropos-form ) : 

'5rc^^T C^F^I CSft^ f^f%^ I 

c^ 5jc=t^ ^W f%f%f ^Nr^i^t-r --^icir 

^C^r I f^fsg v£l^-s 

T^% nt^^T c»r^i I c-sit^^^' 

(allotrope) ^jcsi i 'Qc^f^ 'STf^CWCSl^ I 

"« ^T^^C=11I I ^T^«l viltHin : (i) csitc^ir 

c^9iT>TCJTii nr^^j (») c^'tcsi?^ ’i*N’«fjT'?r 

c^^^ (O 2 ) 'Q (O 3 ). (iii) 

( arrangement ) ^TiT^'siT '« I (iv) 

'®rc5i^ '2ff*fr i ^Tcn ^cs^rf^fsr^F 

^?!, ^csiTfa^f^^ i 

'Q snmt^; ^rt^S 

?FT^T^^ ( wood charcoal), ( animal charcoal ), 


(lampblack ), ( coal), c^t^ ( coke ), itm ( gas 

carbon ). 





i A ■ * I ■ 

_J_ ^1 _L. 


<2rtRw^wi C^f^ ^TT^ 

i^ " I 

'®if^ 

^C=TC^ ^:=T ^^T-T C^ ^1 C^T^ (homogeneous) 

( X-ray ) ^f^l ^Rr"5;®»fC^ Ct?^l f^fUtC^ C^ C^T^ 

^?i5Ti (sr^f^ 1 =^^?rTs ^n-i 

«\S> I o 

(i) c^fw^, ?f^‘1-^ir3p^*1, 'Q 

( octahedral ) ^1 ( cubical ) ^T'8111 1 

^fiTC^ ft^-^ nfal^ ^TC^ I 

C^r^Kl 

^ I C^t^ 

I CWT^ 

^t^TC^r ^Tc^T'Q cwt^ ^I%^1 fsi^nt^^l 

^Nfc^i ^’f?r Tm <2r^Tf^^ f^—t^i^jt^ 

1 ^ c^f^?nr I 

^ I ^f3F^r< 96% 

^ I ^TTc^C^ ( carat ) \ 

^t^TC^ni C^II’T '«^JT ^JTC?^ I = 0-2 5tm= 8-17 

C^^ I RN—C^Tf^5(?l 186 ^tT«^, C^T’T 44*^ 








^JTC51^, ( Cullinan ) 8032 I 

^‘f ^-15, ^Tc^i, ^ 9 rm i 

I (ii) 

W, I c^t§ ^1 ^T^8^T5lTr5l 

'Q ^TC3T1, ^ wgr ^tfSTrl 

^f%c5T ^^ijTii fs^c^ ^Tc^rTc^^ ^stt 1 

(total reflection ) | 

C?^T^ I ^?rr^ '£ff%7f?T^ (refractive index) >^(5 I (iii) ^^1 
7\^^ ’®^C5T '5f:gt^T I (iv) t^1 ( hardest ) <1?r< I c^tH 

#hic^ ^ttcn ^Tc^ ^^ I ; "srT: 'Q! 3‘5 I (v) 

'«f%^Tc«?r I (vi) ^t>f^ 

( X-ray ) f%^ ;i^5T f»'^^ f^?0 

■^^ I ^T?fi fl?r^ C5=T15E[r?i i 

^t^Ttsrf^ : (i) 

C3Fff^JT ^1 ’f^fPTUt^ CIFfCil^ ^f^1 ^tJgsfS ^\ I (ii) 

(fused ) ^T?1 

NagCb 3 -f C = NagO + 2CO. 

(iii) 1000“C 

'^j ^Tl? H 2804.^*111 7\f^^ 
CO2 

1 (iv) 

800 ‘’c’vs 

vH^fS ^ C15TC5S^ 

C,C '©n B,B irtf&^TT’l 

^T?l fifiH CWT^ ^TCW I 7|f?f9f 

^tc?,^ ^tijc^rsrfc^l ( ^TC^1 ^ I 

«rr5 >TCW c^N «fff5siT^ '®tu ^t»r 1 



'Sb'iT^ frar—'srf^CSfCS? 



COg I m (D) to 

<^T9!TC& I 

^f33( t 'SR^'l ( Moissan ) "^fFC^ C^lt^l 

4000“Cc^ ^c?sr I C^T^1 ^fir^1 

I f^far ^'s’fsj ?p?icf| ( Sugar chiarcoal) 

^nr^T I f^f^ S27‘’C ^'®t^ 



■ssisi^ fkS—sj^jf '(■?f -^Tc^ I 

9fj%^ c^KT^r I i1i|»Tj:^ ^vj» ^^sT ?^^-«^TlT 

C^t^ ^T?r^C5T^ 3t5'9 5t*t C?5[ I ^ 

nq .5ii^r^Hcn ?? i Hci-iii 

^f^c^r ^tQV m I ?N 

<2ltf C5Z^ ’fc^ I 

(i) ?w^ 

"^TfS^T? I (ii) ^T?C^T*TtC ®1 ( Carbonado ) 'Q c^t^ 

( Bort) ^rc®n ^r^T?r ^e ’iTf^r-t? ^Tcw i 

<5rNt^ S (i) 

nt'Q^I ?rtTfC5n 

{ Plumbago ). 

(ii) ^Ff^ «srf?pt^^?t ^«tj-^«.^ft^ s 'Siw^c^? <2r^ 

^f%iii t^Tc^ n«fr f^^rTc^r ^?ri i^^\ (>) c^pf 

i 97 *5t5t) vQ c^t^n-^ (3 8ooo“Ct^ ^isn ^to 

toftc^ %^5?r |!to > 2 rpFt^^ ^ i 

(^) ( Acheson ) «inif«5 s «t^T'9 



( SiOg ) 'Q c^T]:^?r fijafc*! (A ) 

?« ( C ) < 2 fc^»f ^^TC 5(1 ’crc^ I ^Tt% (B) ut ^1 cif'Q^I 

24-30 ^*^1 ^ 5 Sf<?, ( 4000 "C ^ I 

(SiC ) 3 ^^ I 

(C) >8 fjffif^sr I ^ 

^ v-i^^ ‘srm^ nf^Ki I 

Si 02 + 3 C = SiC + 2 C 0 ; SiG = Si-f C ( ) 

^tnsri 

(Srw^cfe^ l ^ ii) 

( hexagonal) ’^pfB^T^K sft^^ <>r»rf«f» 



f& 3 f —'Q ^tf^ ^fwl - 2 {^« ^ \ 

(ii) 2-25 I (iii) '<t^?| ^ 

nf^^lCt I (iv) ?T9r I c^r^^gr t?Tc^ 

^Tc^rl ^ 7 \ ( black lead ) ^1 ?rHTC ^1 ( plumbago ) i£i 7 [\ 

‘ 5 JT^t 5 ^’ 1 ( Grapho—I write c^ c^c^ 1 ) 

hA S (i) '5JT*Pt^5 I (ii) ^f%Ii:^5T 

9tJK>r TOO^Cira I 

(ii) sTt^rt^ 'S ^JTf3^C®g 

f^c«fg ^csf 511^1^^ 100*C?[ ^^1 «jt¥llf5'^ 

( graphitic ) I KgCigO^ '8 HgSO^^iig 

Jif^ cOg I isrr^T^ csFtf^c^i^ 









TfCf 600*C CP^^ I NagCOg COgC^ 

«ffl(cf;5 ^c?; Na2C03 + C = Na20+2C02. 

^nr^TTSf^fiC’r (lubricating oil ), csit^T? 3r^I '9 ^TiP? 

I « ^Tcn^ ^*i^X 

I ^51 \f5 4f^C^> 

^f^’f m ^TT$rf?ic^, ^c^r, «rsT 

•^liC’f (Inbricant) *fr% fsi-^TT^^C^ (reactor) 

Vi I 

Vi I S 

^?I9ri ( Charcoal ) % ( mi ^T^, fsf^,. 

cnT^Ttc®! ^^511 nT'QTii I 

{^) ^li-^?I®rl ( Wood Charcoal 1 S (2t? (2t? S 

(i) C^rt^T?! (R) 


Gas 

P.acid 


Bisr^ c’lt^^’il Tf^-T?i®n ^ i 

<ii^x f5(if^-=[5r firai V I 

%-j5sr ^^Tii 

c^r ’ffii«n® V I ^Ttc>T f^m, co, Hg er^r^ ?r^ ^rjtn 

I * 1*1^ ^jr^T-f^^rc^ '^T^-^fTT’T ( wood gas) \ 

V • *t?K ^ 'ST'sC*! ^ y 









tO'lr 




(Pyroligneous acid) | 

C^T?^ ( CH.^OH ), '®riTC’lf5^ 

(CHaCooH), (CH 3 COCH 3 ) I 

*1Tf^ ^T'«'?1 I 

^T^T9 '^T^-’fTT^T «T®fTt^1 I 

(ii) ^lTf5^ f%:s? 5fC^ ^1 9fT?'l ^[^^1 T?tf5 '« 

5T*^^1 mi ^C5 ^^TC5T1 I ^UT^ 

'siTar vii^f^ I 1 c»t^ 

^T^Qfir ^'^^rTir 1 »iit mT^rtc^ ^Td^r ^^Tft 

= 1 ^ 1 

(^) »t^1-^5ri (Sagar Charcoal) I 

(^) «nf«tw ^m] { Animal charcoal ) :—(i) ^f%-^?]e^l 

( Bone charcoal ^1 Bone black ) : CfT^ C^T^ 

«f^C^ ^?11 I Ceirm 



<21^3 I 


cnr^T^c^f ^us ^^fff «rtc^ i 

^f^^l '©*^1 ¥f?IC^ Ivory Black STfS[?F 

’TT^^i mi ^T?Tc^ 

^C^lTf^m, fnfilf^sr ( Bone-oil) 1 

(^) iny-^s?igrt s—^1 

^t'm 1 







(«) ( Activated ) Z (i) ^T^TfC^ 

*ff^c^c*t <2f«iT^"tc^ cnt'si^c^ 

(ii) ?f^srr«®^ ^>T?r « «rt« 

^C*r^C^ 2J«<CT^ C>lT^T? "^PTCsn I?^T 

*^r'9^1 ^ni I ^t«fTC^ 

^Ti[ I • 

(iii) ’Tm?r«l ZnClg-^^ 

'5:^r*rc^ ^^^^^^ ^T^?n ^T?f i 

(^) Z »t^1-^^1 ( Sugar charcoal ); S 

^■53^ ( cane sugar—Ci 2 H 22 C>i i ) ^1 

^rr^ -sriTf^^ t^1 ( dehydrated ) ^<^^\ 

'Q ^^rr^r jg^T i 

Hg fsifig^ I CsFffgs? 5}JR>^ ^n 

^?ri i c?FTr?[^ I 

^11 I 

-stTp 'SRtfn^ 

cnt^, “o m ci^ttii^f ^jT5i-2f<iR^ 

V^ I ?|s?I9|t^ Si< I z (i) ^^^1 ^?i^, t? 

iporus) ^i$7[ 9f*rT«if I (ii) 1*^— 

1 f^% ’^■‘a f^c3r^ "si^gj 

"STRnf^^ '2rTg 0*2 1 

^tt^l s (^) v£i^f& C5TC$g ^C<gf ^ ^f%li1 
C^5T I ^gan wear ®R^ 1 C^TCiSil TO fg^1 

* h ■^Ti»ri 5|Ttc»r ^1 'ot’RK «r^ aiwl c^fRi ntrg 





I CW I ’rt"*t 15W^t 

vilt fe 

^ I fei^ CFTC^ I 

^z^ c^Tc^ I , 

(?*rN*l (Power of adsorption) t 

'TOT c^rr^^i i. 

^rjT^ ^Tc’sf . 5TTf^?i <?rTc^ I 

^riT^ ??[ 5T1 ^1 

^ST^C^'Q ’SiZ^^ K\ I ■ 

( Adsorption ) I stJt^ 

^f«(^ c»fTf^^ I 

cnrf^'^ I 

^flc5i c“tTft^ 9fTT^ I 

I w uq-^?fv9 ^JS^cTl X^ 1 ^tc'® 

^t%\W ^H^TN^QC^ CFT'sfT^ I ' 

'^rJK^Tf^r^l ^UT^T C^fT^®] I 

’i?®! ^r?f5^N nN? 
fwz^ ^d I ^^f%-5 18'» 

^H^Z^H 'srm^Tf^^l ^TT^ C^fT^®1 ^ZK I 
('«r) caprf^sf 9fjT5j[<5< <^tc^ 

^^STI ?t^ 1 C3FTfe C*rT^«l '^Z^ I 

C5FTf^«^ ^mtz^ '^^IZJf Wt^z^h 
%< ^Tf^c^r ^^z^zw^ ^ 

C3FTf|5T ^TT>! I ^ 

’fiT^r ^T®t« c^T^ c^T?r j3?[«i 

^f^T( I ^91 ^*r ( de-odoriser ) 

( de-coloriser ) I 



88^^ f^__^5rl ^TC3lt%t 

»fjt^ c*rr^*i I 


CFtCS^ I 

To pump 



8'2STt r{»»jS~“^fl*ll ^^£vs 
W*n I 




TO fm ^ Tf^rw 

^^t*f ’irTc^ ^^ I 

(9f) ^1 ( indigo ) ig-sjccj ^-j 1%]^^ 

i?^c®Rr ^1 (SfT^Bf ^siieri fw?n t^T'® » 

ar^*tc^ I srf®^ 'C*fPi*l "^111 

(iv) ^Tsi^i*^n'Q I 

=aft^t?if^^ I (i) nf%c^c*r csrtif 400®Cc^, 

'STf’^PT^^ 700'’Cc^,C^^^ 800®Cc^, 

I 

{n) CSFff^C^ C3PT^T5,^ (CP4) 

“5ii^ ^c?i I ( 5rr^rt^ sot^^Cc^, 7oo®Cc^ cf^ ) \ 

(iii) ^^5ri ’spfcii, 'srjtf^c^ i ca^tf^c^r, 

csiTf^w, ^Tc?iti%i:5( '<rc^ i 

(iv) ?P115T1 s^Ttf '5fTT‘^ ^ ^ 

I 

C + 2H2S0^ = 002 + 2802 +2H2O. 

C + 4HN03 = C02 + 4N02 + 2H20. 

(iv) ^31 I t'<1 CuO, 

PbO, Fe203, ZnO, SnOg ) ^55 ( AlgOg 

sn) ; CqO + C = Cu + CO j Fe5^03 + 8C = 2Fe + 3C0 1 
csrTf?^ {c^t^) ^ 

H20 + C~H2 + C0 ( ) j CO 2 + C = 2CO, 

Tv) ^ -^usTi « ^ f*iw ( CH4 ) ^311 

^Tc^f%il ( acetylene-CgHg ) I 

(vi) ^ ^9r^TC?r^ ^zw ^ ^- 



C + 2S=sCS2 ( ) 

2C + Na = (CN)2 ( >iT^TWTC^s() 

Ca + 2C~CaC2 ( ^jT»Tf^^t^ ) 

4Al+3C==Al4C3 

v-i I ^9rR[ ^i^?r t (i) ^rf^Ttfec^f, 

( filter ) ^RC’f, ^fTJn ^m*r ^e 

C*fT^^^C*r I Charcoal biscuit cnT^*! 

(«) <211%^ f^f^-C’nNR, ivory black nx 

I 

('o) ( gas mask ) <si^US, f^f^T '9 

(PIKCST I ’ll! ^nTU 

VA), 

m (B), C’Tt'®!^ (C)* 

^3|l?j (D), ^jT^r^nt^ ciprilltc^^ 

(E) ^nTir ^ ^JTWTsflW 

f^^2fC®r?l ^K (F) yfTC^ \ 
9fJT^ T<T fm 

^Tt^i RTc^ ^1 <2fc^n 

I 

I (Lampblack) i 

'2f^n ^1 ^Tfirc^ciT 5tc^ ^Tf«i 

nc^i '®Tf^«i ^^5r, 

8«iR fror—Sfi-m-^r^rt^i i C^^ctTf^^T'sj, 

’«fTc^ I ^^Tc^rl c^Tt^I 

^ I C< n\ c^Ti>l <fT1 I 

\ WT<n ^Tf^, C^Ta’TTf^n, 'S 

^Tc«n ?ia»^ ?? I 









I S t^1 \ 

^5fC^ ( ftee ) <«rK^ I Hg, Njj, S 

>9 «rTc^ I ^5? cwz^ 

’«iTc^ I <21^^ 'sj^«fi c^m'^ 

2ff^f%^ ^T^c*!, ^««n ^-a[tc*«ri9rc^ c^rtf^^ 

5Tcn -Q ^Tcn ^ ^ 3^in 

•ff^'t^ 

ni%^T*l ’ifTC^ : ( 50%C ), ( peat 60%C ), 

( lignite 67%C ), ( bituminous ) 5^^^^ ^Tl«Tl 

( 88*4%C ), ( anthracite 91%C ) » 

«iT9iTtC51 C«('T^I, -JtTTTf >6 I 

^t^tpr S t^l v^i^’n C^T^-^lT^ 'e ^f^i| 

C^cS'fST 2f^C^ ^ I srn C^T^Ttc^f C^ 

^T?K^ ( calorific value ) I 

*fT^ 'ilt I 

V-8 I (Coke) ^ ^tjt^l-^il^il ( Gas Carbon ) S 

C^T^-^tn^ ^T%C? 

’T^ r?c^ firc^ ‘?tTt^- 

ni^^l I ^^^''•sr’TT^Cil 

V«J< 1 ^ ^11 ( soft ) nT'8^1 I C^t^ 

'Q 9TTt>l-^B^ST ^nfc^tA I C^T^ 

^iCSTI 'Q ^TT&Tf?^ 'Q 

«H 2Rrc^ I 

\r'<t I «j3it«i ^ <sit^t^& «rfR5 lii^^ c^hsf 

^1^51 ^ ‘sife^S ^tf%: smt^, 

2rff^c^ ^^^ ^fani c’fl'5Twi I 

^TTnc^ «itt»f ;3^®i ^ 

c*fB«i ?F?Twi 1 2rc^j^ c’sf'c^ sir^ 





ess 


•ifN'l! csrftfe (C) f3re« »i^twi -tsR efirai 

^rt55fc*nr arics m i '«tf<fTT^'n e*if? 

■«™rf ® ^CnO) ^ I ^^csnt ^ w frai ?[^ 


low dT , !- 

—«=«f ^ 


j j ...Cup,, ^ j ^ 


OzyQan 



Absorf/Hon of COj 


Porcelain boat 
^Sugar/Charceal ^ 


Furnace 



CaOitube 


Potaab bulb 


sesTt f^—^<?nFw-n:^ c'rt^sw 

nRi3rr«r co, j 

>Tip arc?[^ I f^nii 

« C»tC^ CSpniTt^’t*^ ^ I 

<2f<«rc^ ^n ^rsTTt'^ii c^rtf?^ (red hot) \ 

mncil ^csp ^C«f ^f^C'efST ^^t'Q I 

I 

C^Tf^^' ^ I ^r? 'sic^t^Tt^ CuO 

.■^Jt^f^^T'si C?FT^Tt^ ^^C(3S '6^51 I 'Q 

«^C5T? nT«f^T=^T?r^=T ^Tt-'siwtc^ir i c^T^c^ 

^f?r^i '6^sf I 'Q i 

<2j^f%r^ >2f®fT^ti:^ nft’spi 

C^ >l^C**FCir 'S^CSI^ COg-vfl? 

i mw:'^ 'jfrwi s 

> I 5fmt^ 'Q ’fT’d;!:^ ^9 1 

iffiii^ ^nrcK I ^1 ^ 1 

V91 'Q srr^t^ c^sTtf^, ^Tfv'^fir 'srfsru'^T’vT^r • s t |*hj^ 

^f^-sTfsT, 5jm^^ 'e I 

4 I 15*(5^ <1?^, C^T^r, « 9tlT>l-'^Tll^5T ^fS^T 





<6 «>8e 

srw I <» i ^ ^ 

1 ^Tf^ ^ 'Q I "t I ?F^9n 

>lfWir, '^trT f^2r*5^ ( nonporous ) | \r \ 

I Oxides of Carbon ) 

( carbon Dioxide ) 

"5^31— CQq ; ^T: 'S^i?—44 ; —22. 

^r?r^?:5T?r ^tf5 m^ co, mt- 

’«l=«Ffl^ COg. 

b-*^ I ^st?R5i : 

(i) ^Tir® (1-04% 

'e I >its[T^ vitf^c^'Q vn^ 

-5tTt>I ’fC^ -srf^ 'Q I CO2 

^%w I 

(2fT%« «’SF*1 I ^11^ '2rT%^ ^T!:>T, Tf?C=T, 

^i^csr, iSC^TlI ^5^ 

f^f*R1 \ '^Z^^ f\'m fir^1 

^Tft ^nf?«TC9ft <*rTr^^1 

I ‘iit cm^ 13T% ^tz^ =T1 I ^T?“l 

^z^ I 5pc«T CO2 '5|jt^^< c-^m <ai^ 

^9tz^ ’5[T?I I Wt»T^ 

< Valley of Death ) ^1 CJfn^>[ ^T^«l ’«ftC^ 

^Slt ^TTC^^ fw^ ^TC^ i C^ 

cTfsT <2rT^ ^r^cjJT 1 

(ii) ^Tt«rr>!?it'si 

( CaCOg ) nf^«p5 I nm ^Q 

^’fTrfsr I ^DJ^ST 'siJT’f.rsif^llT^ '^zw 

( MgCOg ) I 

* 

^tn^ n*rTC<^ I ^f^^ ®C9TTXftc^ .( Dolomite 

CaCOg MgCOg ) ^ I 







1630 ^ ( Von Helmont) v£i^ ^tTt’I 

I '2r'srf«i c^ •ii^fS ^srwf^ i 

# 

Mr-1 ^?fii «i^-«r«fi#ts 

s— 

^1 ^<t?r eT\ wtf^z^ 

'srrtf^^ '8 ^*1 'srjtf^^ i 

^CW CO.2 '€ w«T TO; HgCOg* 
HgO + COa. 5T'm?«f^: ^Tc^sr nNC?ir ( CaCOg ) 
cgTcsFtfii^ '^TTTfnus? f^t^ ^Tti^5T ^ : 

CaCOg + 2 HC 1 = CaCl 2 + H 3 O + CO^. 

• Vij^f5 (C) cwt^ (A) 

SI'S I ^T^TC^T C^T^Cer? 'SiZ^ ^TC5m ( thistle 

funnel ) I ttcw 

"srn^ fsi‘»f’*l I c’nc^t'^ 

^tsT^ cn?f SIT'S C>TT^T*TC^ ^IT^-^TC?? (D) HT^ I 

’lT^*fTc=l 5|5TC5IC5[^ C*l^srTS >TTO^ ^IICST I 

f^1 ?T^t^T^3FTf^^ ■«iTTf^® I>T^ « ^'^’?^«1T'S. ^T‘<^s^ ^T^- 

I ^Til^5( '»rcn'*n 

^T^^ 5Tii1 ^TT»f-mc^ ^C'ST > ^Tt^-^TC^W 

^sj^S "'FlfS <2fC^*t ^?fTtC5T ^'S.’SFW 31*^4 \ 

fir^Ct^^*! 5 ^T^^^ ^T^-'sr^Ttc® f^g ^Ttc^ca^rf^^ 

^TTfjic^? 

i5^c«t? W f^51 v£i^^ ’IT^ ^T®ff^^f?l^ 

'antf^TC^il f^1 *TT^OT 

'Q m ®T^-«i^Tt® <TT8Tn 1 

5 'siTc^csi? ^c»f 'sriTf’i^ f^?(l ^f^csr (Sf^irc'sr 



'6 ^ 9 ^ 

^?[Ti:'® 'sriTf^ 'srfc^c^i^ 

f^1 w I 

c^fwg ^msi 

'STTtf^^ ^1 I 

CaC 03 + ir2S0^ = 

CaSO^H-HaO + COa. 

's(TT’TCS(f^1lt'*C ^1 

^TTf>T« 

5C^ I 

(ii) nft’spMnr OTT^^lTS!- 

’tlt^ 

fV<t^c3^ cnK^ 

^TtcS?rcSFTf^^ 

^WT9 CSTR^ ^’f ^tjTn 

*iT«^i ^nr I 

(iii) ( C^T^ ) '« C^l C^tJl ^1^, ) 

^1 ^f%ic^i:?i c’fT^llcsr 

1^5 ; C4 02 = C02, 

’siRhc^Csi C^lT^Tcstl 
I 

« 

(iv) ( C^Tf^^T^, n’tffJT^lT^ '« 

^ I 

CaC03 = Ca0 + C02 j 2 NaHC 03 = Na 2 C 03 + C0a + H20. 

MgCOg^MgO + COa, PbCOg =PbO + COa 
»tft«Fl : v£i^f5 (TSiT'^i *f?>>*pi-^C^ r^g 'Q*^1 C^Ttfem 
«r« I ^ f^r^i ^T’fT'Q i f^^vsic^nr 



r^ii—'« 

^3^)1^ cp, I 



^ 8 ^ 


5 rt*af 5 f^ 


aft's ^TT^-wfm ’TO 'sfN i t5 » 

’ITT’I COg WC^ I ’^WJ «|3T^ ^tfS fft'S I 

’Tt^ I 


fkm c’Tff^Tit’i 

'^fiicsi ^T?5?5I ^Tt- 

I «iit 9tTT>rc^ 
9fTU. ’TTsrfip^f^^ ’l«(T 

f^1 ^f^JSF’T ^?T^in 

^*ty-^s.^ttwi? s (i) pT*rm (CaCOg) 

i5f^^ ®T^-'snKtt® ( bye-product ) nT'Q^I 

xftv I [ O'-. c?t ] (ii) ^1 stc'® (yeast) ^f^1 9tt^ 
^1 i^rf^nT^ ( fermentation ) c^T?«T 

3?^ ; ( v£|^T^r*r C«l^'?f I ) 

C,Hig0e = jiCgH 50 H + 2C02 



6v^\ f^aj—NaHCO,rT 
CO, ^ I 


(iii) cerrf^^'®^ '^I 

I vf)f 5ir^ ’t^Tf’T^T’i '!Pt'?r^c=ic^'?i ’jc^t r??(i 

'srl%3Fii ^iiTfc^ n^rf^lfT’l ’ft'Qin ’lT?r 

I -il^ I5?r«tc^ 

^t^^p^nrrw® ; K 2 C 03 + H20 + C02 = 2 KHC 03 . 

(iv) f?r?n 600®c 5&rsi ^f%uF^ 

; C-f-2H20=:C02-|-2H2. 

"srrtf%c®i[ f^^ra ar^'a i 

^nnrt'ss c^ c^Tii ^T%^=T 5Trt 

^finn C^fCS ( cylinder ) ^sf^ ^mTc?r ^ I 

\r^ I «rf S CsVs «rt S (i) 

9tJt>n (ii)^^lfa^tw 





5(1 vrtf^c»T ^f%cwc5(^ ?t( 

'm I 

(iii) ^ ^(i(t^ % ^n5(5( C^ '^‘1 »T^ : 

^#t^1 ? (^) ^T^=TK 

^»rfjf ?tNc5t ^^1 I 

(’^O c^’f <iTi5 '«rgr <ircT5 

i?mi c>it^ v£i^ nm ^ 

<iTca[ xrt^ I nfC3[ ^t5i^ 

W »rT« I gC5(^ ^ST c^t^Tc^ I 
(^) v£)^f5 

?Tf^in "ST’r^ ’fmf^ 'Qw^i ?Tf^^i — co, 

( counterpoise) | ^tjfTf-^f^ 

i>f«T I nmi i 

^tJtCH^i ^^c5«r ftfc^ 5Tti:^ I 

^cn ^iT^t ^tc&^ wc'n \ fcn “siTf?^ 

5(Tf^(c^r ■sif^i’q'i 5in I ^cn firto 

c^ CO3 I 




««5T^ f^—Tr3it%r=R ’TWa CO, iitfi^cwi cT^ 'sbr c^®I) i 

(iv) ^5S-^BW^ To! Wt^ S 16*0 

arfhf^ 1 m Tf^i ^i^tn ^ix^r 






^T^Tc5ji I c»i'n5T'6?T^Ti:gg i^cn 

nfn^f*! COg ^tit^f ^rsT I ftf’f 

-5tjK>nr 5T^ ‘sriT^i ^51 

(v) ^feif ^t?R5! S ^Tg^5f «fTg 

40 ^rp ^Tcn 0®'D p I “nit^C^ C5TCS 

^fpl f?!3F^ ’^pgl I c^rcsg ^J[^ f?C®r 5N 

"^tn c‘-^f^«i c^ 

^tSsi •^T'J^S( ^T^-‘5(^ttC'® I COgC^F ^Rf^ 

( Dry Ti^e ) ^C^T, ^T^®! I 

’flC^ C^Ts( COg «?itc^ ^^ I '« ^fSsT ^t^- 

IpTlI^gfcn (cooling agent) P I t^^TTCIig "^fSsT 

?FTg^=T fsif^^ ^f?IC«T f^3!IC«f^ 80'C =TTf^^1 

^tC’I I f^Csrtf^'aTCT'^ ( Thilorier ) fs[3!fe| ^c^r 1 

t’fTg ^1 ^iTf^ir^Tcs? i 

s vfi^fB f%f ?rN I nNc^f?r 

C^ I 

'Q 's^«l ^jTf^s (HgCO,,) i c^^wgr 

2?^«1 ^Tfi^ p I CO 2 I 

Si^^ ^=^1 TIN sn l COg + HgO ^ H2CO3. 

-*lft^ s w f^m ^N^?i 

^?IT« I fw:^ <?lTffr p 1 I ^tg^sT 

^rjt’T ’|5irt^1 TIT?I I aj^ei ia;^?iN p I 

(ii) ^f^V ’spTcp 

(^) WC^rg [ Ca(OH), y\f^ ^TtWl 

^larT^j (CaCOg) 5|^sr \ w»rc^ 







I ^If! ar^C«l 

Ca(0H)2 + C02 = CaC 03 ( ^;5T^j )4-H20. 

CaC03+H20 + C02 = Ca(HC 03)2 ( ) | 

Ca(HC 03)2 = CaCOg -+- COg + H^O. 

s(?l1 <^c® I 

(^) 'Q 

I I 

c>n®i ^1 <i^in 

FT^ I WTC^il \zn Ftf =t1 f^Tl %5~NaOH 

®f^^cn ^iTf^^i *rf'9 I wc»iif CO, ^ 

^C<J ^f%5l Ft^^l \ I 

®f® t 

2NaOH-{- COg = Na^CO., + HgO. 

'«rf®w '^T?I^ST C>Ttf®ijT^ J 

NagCOg + HaO + COg = 2 NaII(J 03 . 

l^agO + COa-NagCOs. CaO + COg = CaCOg. 

(iii) 5pTiI^={ mfl if^OT >[?^TW I 

c^ifj^w 'srf'^^T wtP ^car 

( fire_ ©x-tinguisher ) 1 ^ 

C^ I C’l^W f^f^in I 

^’t,^5if5nir*r, ^i <P!Tf®iRN ^sifiirs 






^ ^ v£l^^ Ifr$^ T1 91^ > 

^?t^ ^Til*! 'ilt ^T^il 3!^ ^ ^rn ^ C^, v£i| 5tTt^ 

f^r?[Tf%^ ’srf%c^=r i vfi^ ’®f%c^c5T? yf^^ tot 

^ I 4Na+3C02 = 2Na2C0a + C. 

s (^) ^rn^-^Tc^r 

I ^Tf% ^lT»f m I 

(t^) v£|^f5 156^1 f^c^T ^Tto^1 C^sfto ( benzene ) Tl C^C^lto 

^TRgi ’5rT?»=T TfT^ I fn^t^ ^JT»! FT^ \ 

fn-^ri ^^’SF®rT«. TqT?i i 

(‘Sf) ^iT^-^Tc^ ■siTNjRfjlsT^ isfc^n \ 

; 2Mg + CO 2 = 2MgO + C. 

v£it 'siTtr’TC^ ^^tQ I 's^jt^rj^l^-gt'si 

1 W*f^ I <ltol 

I c ^ 9fTT^ 

c^r^i I ‘ill nit^i 'STMT'i c\ 

'®fTc^ 1 

(iv) ^n ^1 cert^tii f?^i ®t|- 

^f^ysp^ ^1^1 TOOTt® 

C02 + C = 2C0 *, C02 + Zn = Zn0 + C0. 

(v) >I^W ’Slsn 

( chlorophyll ) f^f»f| J ^Zm I 

^ Nc*t I 

6C02 + 5H,^0 = C6Hio054-602. 

’ftrf^ f^rw f^^BC’T Tf^ii ^t|- 

^Tt®c^ flf^l cwcsii ^liiTCi^ I fl^fc^^ ^z^ ^ 

CO, arfhf^ ^n1z^^ i ’t?['sFi-si^^^ ■<<ft 6 tor 

1^1 <21^^^ I 1^ ^%^;f 1 







(vi) ^tm 'srf^CWiT 'Q 

^} C02?±C0+0. 
a>«» I : (i) 

( aerated ) 

?Ff5 

'«’2rfr^>iTtf^^ 
c^rr^CiT ^Tt- 

I '®?5T ^5TCT 

I cjptc?iTf^®r 

(’ftc^ir >Ti;^ '®r*s’n ) 'Q ^Tc^iTc^^ 

v^itn 

WT%1 c??i I -afT^ 

trf^j I 

ntCI5 C^lTf^^lt^ ‘^■<' 

( acid tube ) '^tC^ I (knob) 

^C«f ( plunger ) ^ 9 ; ^f?l?(l ^'SfS 

^T5S{C^^ TOTI^I 5N1.I 

CWTC'^ ^'QfS 

^f%?1 ^TB^flTC^ «tf^1 C^l^ l’ '®^=1 
C>iT^T^ :5^C®(?[ ^TPITI <2i^ 

’IJT^^l'SI 51^1 'Q f^2^ C^t^t 

tvwf^fpaf— ^^^1 ^t'sc;;}^ ^ I ’®rT^5r 

'sif^tMm^i ^r?fi TO ’iJTC’i? lien 




«^s(i fra—CO, c?Ftr^tf^2i 
Tr^nf^fsf^ ^ 

S'^\s 1[?[ I 



1 c^Qi ^1 cnc^fcsr? ^ 13 ^ 

C^ ^ ^7^5^ ^T{ 'Q tmfSTlT^ s^Tt- 

«rrc^ 1 

Al2lSOj3 + 0NaHCO3 = 2Al(OH)3 + 3Na2SO;+6CO2, 

'ijf -si^rrcr^Tg ?T®n 1 

I ^5t^5^ 57?^ s 

( Gravimetric composition ) % 2 ' ^f% ? 

^79^=7 ?F^?p <i'&rc*f c*rT^«i 'ft^57 1 

^ CS7f^1 ^T’f’7?" ( furnace ) 

f^^oTC^ irT’f I { combustion tube ) J 



C85»^ f^—C'^'.T’l'te^sr C<1^ I 

(i) ( porcolain ) c^l'r^t-I ( boat ) f%i 9 ^ 

( sugar charcoal ) -^7^?(rc^ ^r^?r-=i?:5T? "aN I 

(ii) m *fTsiTJff^ (granular) (CuO 

^TTI I (iiil ^IZ ? 'S^fB »tC^ ^T^ns I 

f^1 ^JT^ I (iv) «fT^'5(m 5Tt5T\7 

c^T-n i 

'Q CO3 ’SfjTf^^ 'Q 

^ ifC'QII -Spd flf^1 ^f^lSlTTl ^'Q I (v) 

<2ft^ 9fT5 ^1^^ ’iBk 'Q 

CSFT7lt^®’i< ■<l^Z^H'^h'^ ‘ CaClg 57?:c!H >Tf5r^ 'ilTfB C^Tf^ 

^Tft7:^71 CO 2 ’iBtn -^mz^ 
c’lTf^^ 5(1 I ^11 ( «yR 8v'* ;7^ fFH ) 

^ift^l % (i) 'Slfeaisr ftc'ij 

?r^57 ^z^j( f^i I mz:^ ^nT?t 's 









^(t(t 


^?:5? I (ii) ’*1^1-'^^^1 

^??f^ I 

'5t^-'«i^tt^ 5 Ti%^ n^T*r ^1 

s 

^ I (ii) Thrt^ 

c^i^Tsf ^Tii^Jr 'snisii^^^ 9ifS^ fwz^ 

^t ^1 ^tf%^ ^^1 

11'9 i C04-tJa0 = C 03 + Ca. (iv) ^f? ^f%C®5^-2f^tC2? 

c^T=r 1^9 ^jTcrf^^T^ c^T?T?^ ^t^l 

C--ni%^ 9? I (v) ■Pff^’sjrt^T C’tr^ fsT^T^Kl ift'Q ^1 

^'8111 <«rT^ i (vi) ^1^ 

I C^^^^ ! CaCl2-i^< 

'«^iT I 

^«Ws “sf^sr 'e^5r=W 

C^rt'^PT'^ '8W5T -f '8®5T = Wi 3Jt^ 

.*. '8W^T= (W-Wj) 5 ft^ 

•rft’SFiT '« CaCig ^8^^=Wg 

H « » « « =^3 5JT^ 

= (W 3 —iTT^ I 

3i%?:wc5r^ =^ ' 8 ^^ - ^??rTir ^s^sr 

= (W3-W2)-(W-W,) 

^t^l c^pn c^ ^T^-'5(^f^?:® 

COg-viiii TOT ^^5r_3 

Cbg-^i)?! TOT 'Q^^~b 

8 8 «T^1 >rr^^ ^ ^^T!1 11 «T9f 

yjT'hf = 22. 
M = I)x2 = 22x2=*44 
( ^Jtmsfrc^fir ^T? ) 

11 ^p[ CO^z^ 3 itt^ ^ 8 irt^l I 







44 'St^t 'STWT 8 x 444-11==12 ^T’f 

'«8x44-rll = 32 «T9f I 

'Q^^ = 12, .*. 12 = i£i^fg 'QWH 

„ „ = 16, . •. 32 = '5rf%C^5( n5T'S|T^?[ 

. ■. = 002- 
s (i) I 

(ii) 'Q 'srfe^JT t 

(iii) I 


I 'Clt^f^ (Volumetrtc Composition ): 

I ^f%CWC5T 


Cu'Wires 



««3T^ 1%3i—c®rf'4»t^i:®i 
CO,'« o,-iai(r 'srfu^tsnr 
•nfs^sf ^ 5d I 


Vi I 

• (i) U-^^fNS^ 5fTt^- 
( Eudiometer ) 

<2rT^ c^-ff^i (srtc^ 

orm^ (globe) ^7\-\m-\ 

«rTC^ I C-stT^C"^^ 

{ glass 

stopper ) <i(K^ I W 

'2fc^*r I 'ii'^f^ 

^TC^il c2fTC^ 

oq^fB ( spoon ) 

I -aT^ 

m 

«JlTC^ I (ii) 

(spiral^ SflfS^lT^ 151^5 'Q 


(iii) c^t^1 ^tC5ir fwc^ (stop-coek) ^TTc^ | 


^tft^: (i) ^tci5^ f?fn c^T^n nt^ir m i (ii) 







"srn^rT^r®! c^tt®!^ '« ^f%ic^5r 

^ I (iii) i5fTic5ii sftf5i{t^ 

W I (iv) •^PKerT’J^ f^f^ C’lT5Ti:^1I ^NT'Q I 

ijtf%Tri ^1 ’®r^»TTii®l ^f%l1 

1 '^1w^^ 

^Tf|cil?l ^l'^5fcn I ^1%i:^W1I "STtH^^ T5f^^ I (v) 

^jT^Tf^?r ^c«f c^N I ?rrf6^^t^ ^1^ 

^tc*1 ‘il^N I '^U^^ ^t^” 

^Tg .£1^^ ^f%j:w^ 1 

^rt'Q I (ii) ^5^ ^®T ^r^?(1 I 

*«rTc^ 

^T?i^c=f^ c^ti? I ^t^- 

S '3 5Tcn 

^< 1 :^ f«c4ir s '3 ^f^- 

<gTc^ I 

'sriTcBNtc^l '®r?f>TTc^ 'sjc^ ‘n’ 

I ’T^T^l 5Tc"t 'Q ‘n’ ^t^- 

^<TC^, ^T?«l ^f%CWOT (diatomic) i 

.‘. ^s^T CxOg, x=^nr^R^ ^rs^H i 

'SfT'ff^^ '«^5{= 12x+32. 

^tg C^, K;;?t^=22. 

.*. ^T«ff^^'9^5^ = 22x2 = 44. (•.*M = 2D) 

.*, 1235+32 = 44 ^1 x=l 

.‘. =ro2 



'Jib- 




S&81 'Q ( Chalk, limestoney 

marble ); WC’jf ^JT^ff^^T'ST ( CaCOg ) 

I 'Q CaCOg I 

g*i's ^siNRic ^e,»rtw5i s ^nc^rip 

( 1000®C ) ^fac^ ( CaO ) 'Q 


m ; CaCOg ^ CaO + COg. 



fapUl I 

^ZW ^5TC^ feR ^T«^1 
m^z^ ipt^<«t!r 

( kiln ) ^^T’fTOC^^ ^1 

C<tT^TC5Ti I Tt’i; 

C2^T^ 

firc^ C^fef^ll I j^5T ^JIFW 

f?cff I tsFUTc*!?:^ ^tf^ifl 


•'bsr^ ^T^«!f5 c^T^r^m ^ i 


S 

A m ( hopper ) f^in f«^?I pT^T’«(^ C^fsf^l 

C*r'QlI1 I fj?Hnc*f 'il^ nT^< ^atc^ { fireplace ) c^T^ 

c^iT^Tc^n I ^51^ f*\m 'Q ^TK^?i f^«n g#l?i f^?T*c*r 

^f?iiri f??ii ^Tt^i 

( lOOO^C ) s I 

^c«r" fir^i r 

pc?F ^z^ frr^l Vtc^ sTfsill ^iiTf^^ 

3TCt pT'tN? c^s^i I 

^ I v£i^ COg 'Q CaO 








<t«rT ^ I 'Q ’^tw 

pnt’«r^ ^?n ?ii I 

I S C®^ ^ % (i) iCaO) >itif1 

t ^^«2570“C 5tC5i I 



f¥31—^’ft’ra I 


S (i) f^1 S ®Tt- 

'6 c»fT^«l ^Tl^/7|?lT^ [Ca(OH)2l, 

[ Slaked lime J, 'Q ^JT^f^lliT^ mwi ®fl3«f® 

^TT^r^^lT^ : 

Ca0 + H20 = Ca(0H)2 ; Cai0H)2 + C02 = CaC 03 + H20. 

(ii) R^ill S ^':<T W^ ^'■^1 

^5» ^■T’T 1 j^^T 

c’nc^ ta>T5 <^f?®r^ I 

(iii) ^TTf’TC® ^^*1 I 

(iv) p ^TTOT^^iiiT'sr ^^«l e-tc^ NH 3 1 

^8® « i p ( Cluick lime ) 'srTc^l 

m 

{ lime-light ) 











tsi^c^, ’^^TF* fsrfF^ ’TT^^T^, c^T^i 'Q "STTirsrffjnn <2r^^, 

^ fFfsj 

'e c^T^r 9fn>T 5 ^ 1 •■ 

s>'!> I gCST?l '*1«r?«5^ S (i) (Lime water* : 

2Fg?r f^c«r 1 nf^^T^r 

gC«^? ^ 1 t?i f»r^(:?^ c*tc^^ 1 

(^) g5^-(;^tt5Ti ( Milk of lime ) j ^f%g^ 

'©f«!C^ ^©r gc^ ’i?.';j'35 I g=T 'Q ( emulsion ) | 

g5!-C^W I f^C?r ^TC^?[ I 

('®) C5rf*5l-5lt^Sf ( Soda-lime ) : 'Q C^T^ 

fsr!2f®fc^ C3^T^i-«lTt^ I C>lT^l-«TTt'SF f^>[TC^i 

^ft-5I^rt^ C-rm*! n^t’spmc^ Marsh ) ^tJT’f 

«fWC^ I 

(8) SlSt5 S -Q Tm fw^ill 

g«11 (Ji^e mortar) ^1 ^t«ff^«i 511 I ^51 ^115 

lFr?lC«l tK«f ( set ) v£i^^ *1^ ilTK I 

-Jlf fir 51 f I v£jt fiflli ^T^- 

C^m ^f^JHI nfan'® 5^ I 'Sit111 

*r^ 5t^1 *fKlTir ^1 nNCHU ^'QC^ ^Tt^TtKI llTr«f I 

5^TfiT gWlT y£l^\ ^tjC^r 

ipf^sT cif^i iiTir ^1 vfl^!. -n^rir t f^i:'si*t, iirf^r 'Q ^c«nr 

f^ai«fC^ 5l6t?T ( Cement Mortar ) <ircf i 

V Cement ) • ^Tt^f5!iiT^ f>rfirr?Ft '9 

fTi3^«l I §< g^T^T'iRI 'Q ■Sltf^ir ( clay ) ^‘ftli'siT^l 

Htf^rin Cnt^TlIill 5^ I ^T51 ^C’VIF 

Fft%f?r^ *rTcir i f^*! ^’ttcuir^C hopper) irt«fr fhi i 

^1P?TT1I ^1 '9 ^ <2f^T^ ^zm T^W.^Z'^ CFT^TC5I1 ^ I 

lTqa(«fi;^ ^n ^cil i fel«l ‘^f^ni ^Tc*f (sinter) i 



Clinker \ Clinker^:^ f^f^l 
^1% I 

^iT’f p I v£j| ^ 

{AJ2O3) 'G f^f^’^TsI (SiOg) >i?:if ri2FiJl 
'«iTT5if^?:=^^ 'Q ^Tt^rf^m^ I 

^TC«( I ^TT^r>T’9T^ '® 

f’TC'si*^ tTc«f I 

('2>) ( Concrete) : ^tf% ^ 

firatnc^ (3:4:8) I .<1^ fsi3Sf«| WC?? "si^ -r^ ^ I 

'^T^TC’siT'a '®T3^tC^ Reinforced Concrete 

< H2CO3 ) 5tf5 ^11^ i 

^51 fwtflir ( dibasic ) I CO 3 ^£i^f& I 

3gfl^ I *fT^? ^1 

7[^^ NaHCOg, KHCO3 I 

C^ ^<i«l ^6^ ^T?TC^ W» NagCOg, 

KgCOg. 

\ 

(i) C^T^I ;5^C*1 '^f^'sitl 

sr^rf^-® ^llic^r Na2C03 ?? I vi)^ 

^firCST C>fT%5lT^."<5l^^W^ NagCOg, 

HgO-^^ C^stT^l nt'QllI I 

2NaOH + CO2 = NagCOg + HgO. 

; Na 2 C 03 + H20H-C02 = 2 NaHC 03 . 

^f^T? C^tfenPl ‘ 

2 NaHC 03 = NagCOg + COg + HgO. 



>9 ^ wc®r jgt^T f^% 

^3F mf^ ■5r:if?T i ’T^ ^c^r Jsni \ 

'srarRT :— 

(i) ^^c®f?r c^TfsiiT^ 

ft 

(ii) iSfT^T "SFf^ « 'spNC^ir ^T?I^sf ^Tt-'®f^T^ ^f^aR 
^f^C5T ^SfHT 511 I 

(i) Na 2 C 03 + BaCl2 = BaC 03 + 2NaCl. 

(ii) CaO + COg^CaCOa ; Ca^0H)a + C02 = CaC 03 + Ha0. 

'srf^SF?! afHJ 

511 i CaC03 + Hg0 + C02 = Ca(HC03;2. 

C^rf^HT^ '9 ^65 ^^^T119 511 =11 » 

^aiT3f ¥T?I^W^ ^f?C®T ^T5^=T ®Tt-^^Tt® '« 

511 ( ^JTi:^Tf=15T^ ^fur^ ^JtC’lTf-R^li ^155=1 

9 ^®r 55 I 

S&U- I ^5t5RC*lfe ^ ^t^-^5liRCWCfe?r s (») 

5 t^-^Ta5W^.’^C^ ifnj W 5 T^a 55 ^T 55 i: 5 l^ «r¥ >15 

WC^ I (ii) 5rT55i::ii:^5 >lt5!C^C&5 

51 5^]T^f55T5 C?FTaTtC®5 <Jr5i:«fiI >1C^ ^^'SF'fT^s 5T51 ^5;C^n 

^19^1 5 T 5 f^% 5Tt-55r55C=lC^a f^aa^TC^^ =n 5f5C5i 51951 

^15 1 (iii) 5yT55C=li:^5 5r5f^^f55 CjFT5Ttc®5 5Car »lT«T 

^5:c^5 C51I I C55T=1 C55 =11 I (iv) f^'Slsi^TTfsi^ 

5'T55C=TC?5 i55C®f5 >1C^ flpC^ 5^ ^^55 ^C5 I 5r^?-5I55C=lC&5 

;55C55 5CSf ^515 55«1T5 I 

q51^t5|S«i g 5Tt-^r5^i:=l^ 51 5 sT 55C^C^5 5C^ ^T7f5® 

5ff5C5 5^T55=1 5J1C55 5^*115 ' ^^1 5f55T5 gC=15 

C5T5Ti:^ 5C5 I 

S>^ I C^'TSl 'S ( Washing Soda and 

Baking Powder ) % 

<?ft^-C5m5 ( NagCOg, lOHaO ) W :— 

^5TC5 5^1 5T51-^5‘t 5tc^ C5W-C5T^1 5^ :— 







(^) (OTiyt^ ^l^!if5 ( Leblanc Process ) S KTC^f 

J—W C^C=^?1 iSalt Cake, Na 2 S 04 ) S 

i?t9iT^ c^rTrr^r ’tr^ 

>Q *[^*1 ^T<n I ^Ttc^CSPTf?!^ ^TTf^® 

( NaHS04 ) l vii^ ( Pan gas 

^C9[ ) cnTa«l ?5fac^ ^*rwT^ ( bye-product ) 

f^K^ HCl *tW1 I NaHS()4 NaClc^ 

( raked ) ^TTC^a B ( reverberatory furnace ) 

^^1 ^3(5Tt^ ^n I 5pc^ C>!Tf^TiT^ 

( Na 2 S 04 salt cake ) '8 HCl ^<5i®ra I 

NaCl + H 2 S 04 = NaHS 04 + HCl ( ) 

NaHS 04 + NaCl = Na 2 S 04 4-HCl (roaster gas, ’^Tc®f) 

(’^r) { Black Ash ) ^e.<^tW51 S 

nr?^T®i «T5r»ic^ f^*fTt^1 

Pan gas Roaster gas 



««rS(^ frai—NaiCOg-iJ^r *f‘{J ^^nt*r*T I 

\^a'siT=T ^2[»TC^ ( lOOO'C ) ^'-ai I 

C3TTf^?lT^ ( NagS ) 

I Na^S 'S CaCOg f^?ii Nag CO 3 'Q CaS 

I. ^1 ^ I ^t^arl • 

Na 2 S 04 + 4C = Na2S+4C0 ; NagS-f CaCOg = Na 2 C 03 + CaS. 






M ( Lixiviation of Black Ash) S 

ipTtr^ 5 ^ 

^ir I 5^c«! -6 c^Twi 

I 2?^c«f?r T<J f?ai ^T^^fiT 

^T cm^i i 'iit 

^T«tt5^5T Na^co^ ^t?( 1 

^;55TC^ ^r?IC3T f^<P»r^ NagCOy ?f1 C5|t^t^»5( ( Soda Ash ) 

nT'9^1 ; c^Tt^fsTi:^ ar^»fc^ 

(Soda Crystal) NagCO.^, lOHoO nt^^l I 
C^t®1 I '£i^F5 ( effloresecnt) n*ft< I W 

mifS c^T^i :— 

NagCOg, lOHgO-^NaaCOa, H3O. 

CaSc^ Alkali waste I tf1 20% nT«l^tiT 


(^) 5|»pS ( Solvay process ) :— 



ej»?r^ f^—Na.COj-^^ I 

<^) '5rj1Wff%?rt^ 131^51 (Ammoniacal Brine) S 

351^51 I MT? gt^si E C15>5?t55-n? C^fSTI 








1?^ I Slt^ST E C^>^551 H q^T f^^l F &JTC^ sTC^ I 

;f[i:T? G ;^9I m^T3r ^T?j^ '^riTc^iTfsiiil ^rn^ fifc^ 

I ^irc^Tf^?1 9tjT?T C f^55^ 

^«fi f^in ^T^c=t I 'ariTt'siffsi^l ^c^r 

^ I S f?^il ^«T'ij^Tc^ir 

*^Tin 40“—60®-»ii^ I 

^Tt^‘>r^fT^ 'Q 5r^®l mi 

'Q 5?l I 

ctrtmfiT fjfc^ ^mi f*C'5T^Tn thi\ ^’\*r?r 

^JTC^Ti^iit^ 3Tf=T I 

C’^) ^rfc^tfert^ (Carbonation) % ^JtC^tfj^^l- 

P ( Solvay Tower ) I 

^C?l^f5 ^''(shelf) ^TTC^ I ^ilT«TfBc^ ( lime kiln ) 

P T f?^1 ■’(izm ^r3 c^tc^ i 

COg v8 f^f«|^ V?f I <2fm 

^jTc^tf^^l, 'Q 

c^rf^?iT^ '« ^iTc^rfsf^r^ i 

NH 3 + COg + li 2 O = (N M4)HC0 3. 

(NH^lHCOg + NaCl = NallCO., + NH^Cl. 

NallCOg ^31 ^®fH I E 

■5r<iTf^’® 80° — 40°Cc^ mi I NaHCOj 

^^^^ >fC«f ^TC^ I 

(^) ( Calcination): c^tf^ifT^ 

(vacuum filter) <lf?2S[Tf^^ 

^%9r NaHCOa-^il CTSfT^ *rT«^1 m I NaHCOgC^ 

'^im ^^?^^ \ 'q ^t^- 

3^^ i 2NaHCO3 = Na 2 C 03 + CO2H-HaO. 

«ftll 99% Na2C03, 







(i?i) NH., 'Q C02-di?r c*ra-:9c^ 

csrf^T^® NH^ci ^Tir • 'sr^nj va^ft ^ 

^V91i C^tSfl 1 [ CaiOHg) ] ar^*| 'Q 

;?h:5 ^ ^’sr i c’TT^t^^ 

'« i Ca(OH)2 

1 ^ I CftiOH)2 'e NH4CI fspai NH, ^ i 

2NH4CI + Ca(OH)2 = 2NH3 + CaClg -h 2H3O. 
NaHCOgii^F vr% ^f^aTa *fT'Qal I 

NHf^ COg ^ » 

('«) ^ 5 f^-f%?:St^«l ( Hargreaves-Bird 

Electrolytic Process ) % >im?«l ^a«n:a! 

c^Tf^aT-si 'Q c?PTf?=T nT«ai 1 ^ 3 ^^ c^tf^at*? ^'sr •« 

fzgr^il c7TTf^?t^ a^ca \ 



soln. 


'!so5r^ feu—uf® WagCOa-iJu ■^*fT 1 

^as cwf^T? A 

nf 1 C '« D ^t^l f%Jlf 5 'fifc^Td ®T 5 t ’^TcT I 'Sfc^ja^ 











( copper guaze ) ^TTi:«rtt^? I E =T^ f^1 

•sirifT? 5?tc5 :5?*i orfc^ F ^sr f*r?1 

?Tf?? ^1 '*i'JT finii (Sjc^Tc^ ^ 

vij^sT-sTc^ c^ ^ciT I ^Tf^i:^? ^z-^td 

vii^f5 ^T^r f^l 'Q cirf^:^ i 

f^i • ^Ttcatc^ c3Ftf?5r 917T>I i 

cT^TlI ^ (bleaching 

powder) I C>fT%?it^ '^T'STf^ ^jTc^tC^ 

c>it®i ^ 

^Z^ I Hg 9fTt^ H fsf7(1 ^TfV?r 1 c>lt®1 ^ 

'^f%li1 I ^51 

I NagCOa-vii^ r f?ll1 ?Tf%^ I 

C7it^t*qrfg^ *tt«Tl 1 ^^1 99% NagCO.^ | 

NaCl =* Na+(^Tt?:<^T?:^) + Cl-*(^Jt?:J7Tc^). 

2Na + 2H20-2Na0H + H3. 

2 NaO H + COg = NagCO 3 + HgO. 

^3^1^ s (^) (i) ^t5, ^ 

c^t^ ^'s.ntwciT, {'>) csjW ^f^i:^, (>=') 

(8) («) ( reagent) 

(?STtf®5l1^ { c^rf® ) '^^Z'<, 

( soda water ), ipf5 ( baking powder ) 1 

Baking powder-^f) c>ftf^^T^ 

( tartrate C^H^OgHK) \ 9t<iT^ 

I ipf5 ^f%^1 I 

C^^HiOgHK + NaHCOg^C^H^OgNaK + COg + HgO 

I 153F ( Carbon Dioxide Cycle ) : 

«fT% ^ ^f%?f ^f%rcw 5 i ^A*>s 

I 'im ^tz^ 45ii-f^t?r, 







^^^1 -2}^ cOg ^x?\:^ 
^Jl f^C^ I va^iR’f y[^^ ^f%C^ 



<(9:51^ fpai—"^^sr i 

^?r5 ^t?l1 COgC^ ^ I c^m '2fTf ^1 

^^ I f%lS f^i{f5 ^T^C®! ^Tic^ 

ve nf^iifcTii I — 

(i) ^f^Tf-ttrC^^ C^TC^lTr^sr ( ChlorophyU ) 3T^i^ <>fifT«f 

COgiC^j 

C*f?>lT^ ^Cil W I 

C02 + II^0 + -5rT;:Trt^ 5f^ = ^Ti:^rfT^c ®’?+03 i ^r«? 

^T'^ii:^ -^TT^icsr^ 1 ’Sf^Tc^tc^ ^T?r'<=T 

^tC3li^-3Fr^?;?t^«| ^Photosynthesis) <11 '«»tl?'t-^*l (C'arbon 

Assimilation) I I CSFK'^Tf^P^ 

I 'STt'^^U®! 5C5T I 

^5^ <2fT^ f^*5^ ^f%Pr m*T^I 51^*1 i£(^K 

CO2 ^TN I ^f%vr *9T»i'^Tc^ ^^^1 ^f%cwsT 
^T'3?iic<t CO 2 5j^«l ^z^ 1 

(ii) CO 2 ^6 ^FT^gd::^^ 

(iii) f^f^ <2f^tir f%«n COg C^tt^^l ^ 1:^1 ’«ft^^- 

(weathering) ^csf I 







O 3 -> CO 2 - -->02 

'Q CIFTC^Tf^psr 

(iv) 'Q 'siTTTOf^^TC’siir 

t^fTC^ I >2fT% CTfs^^ 

cOg 1 <2ri% Tiffin 

'®T?rrcw? circ^^ ^1 €r^T^^c*t 

^ I t^T^i nc^ nT^rf^i^ fn^n *tf?«r'^ 1 

I ^«rf^ ^9! ( Mineral water ) % ^‘>11^ 

^Tf^, "siTfS, «rft% ’ife ^C^il ^«fj f??ll «Tr^2f^ 

t^tc^ <«rTc^ =n i ^ f^% 

f^ «a ^?:^?r ^^«1 'q ^nt^f ^Tii \ 

^T? ^1 'Q®l CTf^l ^TT! 

^ ^CffT I WC5T^ ^^'^ C3q^?l »^ 

I 

( Carbon Monoxide ) 
i ^Ts '9S-28 ; 14. 

-sTc^TT^rt^ ^'*1 c?f^?:^ i ^m=r 

C^fntc^, fl5^i^?r ^TTC^, 1 blast furnace ) 9rrti:>f 

^TTn cTif^c^ nt«^i I 
1800 <2j^T*i ^r?r^ c^ 

'*l’®ll^^ I / 

>«'^i ^t?R«f 5ic5rh3i^c®?i «r^-«f«n^s c^^) 

: (i) ( white hot) c^fC^^ 

^8 







?T I vil^ C^tyB 

H20 + C = C0+H3. v£ 1^ f^mc^ W^-^TT>T ( water gas ) I 

sr«rtW*tc * «2fg^ w^9{n>r i 

y ZnO + C = CO-4” Zn. FegOg-l-3C= 8CO-|“2Fe i 
(ii) CO 

2C “i" Cg = 2 CO. 

CO-v£l? 7\T.^ STTIi^TC^^T V,n^ I v£|^ 9Ijt7T-fT|!2|err^ 

«rr^'§nT?r ^iT>r I 

WT^?I5T ^'' ^^*11 

• COg + C —2CO ; C02 + Zn = Zn04-C0. 
s c^T<c®TiT 
(lOOO‘’C) I 

^i:a fs^? f^1 v2raTf^^ I 

J5^r«ta 's^^j f^ni'l ^f^sF-si ^<t’iT?i®l 

Trai 5f^- ^n I ^f 3^-5? «#!>[ 

csTtf^^ ^fi ^na f?gi 

^ca I ^5iTc5ia ^[5T 

CO 2 ^ca I 

C + O 2 = CO 2 ; COg + c = tco. 

2CO H- Og --- 2 CO 2 . 

W •t^t'FWftr <2Ht^5 W b«H *twtsf 5tp®S f!f«S 

(Formic) (HCOOH) j\ c»TTf^5T^ (HCOONa) 

ai ^WTTf^^r ( Oxalic ) ( COOH COOH ) ^Z\S ^Tf^ 

^al ^*fTiffsr aTf?a ^laasr 







HCOOH + [HsSO*] = CO + HgO -(-[HgSO*]. 

Cg H gO* + [HgSO*] = CO+COg + H gO+[HgSO*]. 
HCOO Na + H gSO* = NaHSO* + HgO + CO. 

f SFtC’H ’ll? 

cWi HgSO^^-viiir i 



f%3S—CO->S^ ^W^fST I 

’f^T^r i5^c«ni f*f?ii 

ttT^Tc^i c:5T%?j 

^ir I ^T^T?r COg 5J1 SOg n^T’T 

i 2KOH + COg + CO = [KgCOg + HgOj + CO. 

s ts? c’Ttf^^T^ f^- 

*tT^=T 9tT^ H2SO4 uT®r 1 

I CO I ^jT>f-wK?r \ 

S '« SFTr? 

*?pf6^ rSNS f??.1 ^TP 'sriTf^T® iFf^i 

«?^c?r ?tc5r I ‘iit ton ^e 

^ I «Dtc3i?i to«rc^ w to nfiiFfto 



C*rTf^'® 'il^^ “ncsTtflT^^ 

^T'«^1 I 

(i) *r&'ff^^t'»l (P^CHT^tllT=?Tlc^'?I '« ^^t?l ^*n 'Q«l 
’TTb 'srTTf^f^ ^f^csr 

’IT'eTfi I 

K^FeCCN)^ + 6H2SO4, + 6H2O = 

2K2SO4 + FeSO 4 + 3(N11^)qSO^ + 6CO. 

'sicsri^ft^c^ ^T?n 

’tTiim t?Tc^ ’iT'Q^i i 

^«8 1 S S (i) 

5fJT»T I (ii) tri ^ -5fjt>r J 

’tJT^ ^ 

f^cTsjTaff^si 9fisT ^cir I i 

5PC5r ^T?!'! \ 

^c<i cnTOc^t^ 'srTc^l 

^W’SF'l C^ SfR^ 

vrcf I (iii) ^JT>I—19 FC \ 

(iv) iEfC?T «rT? I 

^ s i\) Tsic^iW?^ *rt^ 

sfc^ I 1%^t?r 

vfi^^ ^Tf%^ CO a ^ It I 'Sff^sn 'Stn 
; 2C0 + 02 = 2C02 +136000 -STT^ ^JT: l 

C^T^r 9fTt^, 'QTIT^T^ 9[]t>T ‘csj^f^t'® C^ CO ^jTJf >ifTc^ '®t?it 

«iT5TT^C5T I 

S CO-‘*^< 9fjT>(-wfr^ ^^T'S \ 

^tfS ’tJt^ ^C5fr I 

( lambent flame ) I ^TC?? ’SlC^fT ^sni ^®T Wf'« I 

C^Ti:^ ^ I 

■^m^F '«rf%ICW^ (2:1 ®N ) 







(ii) ’r^'JiT^’3 <rqT^T^ ’5r*^K Fff%f5 

iii^c^T^ *T?^T®1,^ "^PT^r^sT 'sjc^T^rf^c^ ^t?^5r 

■Rc^T^ I ^^?[T" ( XJnsaturated componnd ) 

^5CW^ C^iVc^I?! >Tf?^ ^ W^ I 
(Carbonyl) l ( Additive Compounds ) ; 

CIPTf^Csr^ C1FT?T^^, 

^tc®»t^ >rf5I^I$^, ^ 'Q ^ItJ ^ 

•sjf^^jr^^TC'siir >T'^5T «fT^'5 1 

CO + Clg = COClg ( ) ; CO + S = COS, 4CO+Ni 

= Ni(CO)4 5 Fe + 5CO = Fe(CO)5. l 

(iii) I ^^1 

TnfM *iTf f^^T*rc5T i 

Pb0 + C0 = Pb + C02, CaO + CO = Ca+CX)2* 

650"C C^ni^ 'Q 

H20 + C0 = C02H-H2. 

^^1 ^IC^Tf^'T 90"C I 

I20g + 5C0 = I2 + 5C02. 

’?N1 nni'sjT*! i 

I 

2C0 + 2H2 = CH4 + C02 ( >2rBm—Ni. SSO^C ). 

CrgOg '8 ZnO ’®r5^^C^?r 350°C ^5?3sT?( CO ^ 

; C0 + 2H3 = CH 30 H. 

(v) si-*m ^1 

oTf^’i ^1 n^c^ ^z^ fspni ^zn ^^ 1 

^iIltC®T f^“^1 BTC’t 

ieo*c c>TW?r f??ii 

C^rTf^KT^ i 

NaOH + CO = H.COONa. 





'»*»8 

(vi) ^Ttf^l^ ^1 f^^arr^ C3FT?fttc^^ 

(CugClg) 

CuCl, CO, 2 H 2 O vii^/5 9tfS^ I CuCl+CO + 

2 H 2 O = CuCl.CO. 2 H 2 O. uq^ CO <1t'8^t 

?f?f I ^iTc^rTf^^T^Qj ClFm^C^^ ^Tll^=T 

C*rT^^ (absorbent) fl^rtc^ fH I 'STC^lt^rtt^ 'SflTtW ^TTC>I^ 

( CO 2 , Ng, Hg ) «*{Tf%C9r f^«f?:^ 

■sj^J f??l1 ^f%3F^I I 

^^l*»Rr ^fi[«t1% S ( i ) C»TTr«liT^ W.■s^^ H- 9ttB H3SO4 = 
CO + NaHSO^ + HgO ; 2C0 + 02+^T<t —2CO2 I ^^=T?r 

c'rtTstTc^ ^i:?r 1 ^^?in COg. 

(ii) COg + C ( ) = 2CO. «11^ f*f^T^ 3=if^^ 

c-rrr^^ l CO. 

(iii) C + -5rar^^ ^tI,= C0 + C02. 

c’fT'BT^csT I 

^Ttil 

»ilTv \j 

io«^ I ^T§^cj % (i) 

I f^r^i JT’r.-ir’f, v^ I 

vi)^ 9t7t>T I 

(iii) ^Tt^^TCSFTf?^ f^^arr^ C3Fm^^ 55^]^^ 

I ^iTCsitf^ni f^^arT»l C^W I 

(iv) ^nc^rf^T^T c?FT?ttc®-5 :3^*l Tfiri 1%^ 

^Tc^ C9ft5»T^, ^1 ^tc^n I 

(v) Vogel-U9ir % 2 ^1 3 t? *1T^^1 

^tn^ 5?T^ 1 t?Tc^ ^^-v£Rr 





( Spectroscope ) ^Tlll ^f5 c’H'(^«l-‘^f5 ( absorption 

ban<i ) c»f^1 I m’lT® 

«fgi I 

^oV-1 S ^Tg^5? 'QllT^T^ « CigfTf^^^ 

9fTT>!giin 'Q Ik^m l ^?1 C>!Tf^TT^ 

^»a> I CO vs cOz-m \ 

CO CO 2 


«T^[ 9itt>t I f^rcw 

5 I ^C5T ^51 Tf-n 3?T^T I 
« I I 

8 I I 

« I fj3F'5ir^^ I 

«» I f5[&'siT>[ f^Tft=T I 

n I NaOH-^ir >TCif 

I 

\r I ^65 ^^Tfir I 

» I 9t^ t 

I ^'Si (neutral) I 

:>b I HCl ^'i NH^OHr.^ 
Cug Cl 2 m*\ c*rT ft V5 

t 


i I mw 

I 

^»Tc^ I 

8 I v®c^ 

Na, K, Mg v£it 9tJTC^ 

«5ftlt^ ’^TTC^ I 
t I c'srmi \ 

^ I fti^-siTc^ ^ y 

’®lTft?p f^gi I 

•» 1 NaOH-uq^ 7\i^ 

^cg I 

\r I ^ Wtll^ I 

a I ’I^iT ^^ I 

i» I "si-^T^vg 1 

b i I ^1F ’Ftg ^1 C’^Tft’® I 



1. Name the natural and artificial allotropic forms of carbon. Where 
are they obtained ? Mention their uses in arts and industries. 

« ffar«r ^ srm ^^Tf^?rr«F ’tt'sui Tt??? 

f^fT ( C. U. 1911. »I3. »19. ’25, ’29. '37, ). 

2. What is meant by allotropy ? Compare the properties of allotropic 
forms of carbon. How do you prove that diamond is nothing but carbon ? 

f ■ 

=rrt, Vf^z^ «j3rri ^r?c^ ? (c. u, i924, '33 ). 

2(a) Describe the method of preparation of graphite and charcoal. 
Describe the reactions that take place when charcoal is heated with cone. 
HNO, and H,S 04 . with equations. >3rt*pTl^ '0 '6 

^ 5rn» HNO, '« H.SO^ f^1 

3T4t^*l <*fsrt I 

3. How would you prepare a few cylinders of carbon monoxide ? 

Sketch the apparatus. What experiments would you make to illustrate 
the principal properties of the gas ? CO ’fJT^ 

EfsrtsT W fV ^i]W\ ? (C. U. 1921 ). 

3(a) Prove that the diamond, graphite, coke, lampblack, gas carbon are 
nothing but element carbon. «2f;|f«| ’tJPl 

=¥lirT*r. esft^’f ^*sr f^g 5 T?i i 

4. How would you separate Carbon monoxide from Carbon dioxide 

in a mixture of the two ? What is coke and what are its uses ? CO 'Q 
CO,-ifl? fsiaj*! CO ? 

( C. U. 1915, '22 ‘30, ’34, ’39, ’41). 

4(a). How would you prepare sugar charcoal and wood charcoal ? 
What is activated charcoal ? What are the important propertie.; and 
uses of charcoal ? ^WS 

^Z^ ? «fffR '« ^51 I 

5. How would you determine the composition of carbon dioxide by 

weight and by volume ? What precauti%rs would you take to get 
accurate result ? Sketch the apparatus, CO,-«flir « 

^ fV ^ns^l 7 

srsi I (C. U. 1925, ’36. ’43, ’47 ) 



5(a) What happens when diamond, graphite, charcoal are heated in 
air, with H,S 04 , and Na.CO, : « •5R*Tl « 

NaaCO.-iSir fV ? 

6. Why is it that HCl, and not H^SO*, is used for preparing CO, 
from marbll or limestone ? ^Tll^ '^tz'S CO, 

H,S04 m HCI ? ( C. U. 1940, *42, ) 

6(a) Why do you consider CO, as an. acidic oxide ? How carbonates 
are formed ? jGive examples and reactions. Give the formula of calcium 
bicarbonate. CO,C^ ^ ? ■*Ftil’i(Tli> f?F -STftC? 

7 What happens and why happens when 

(a) CO, is passed over red-hot coke, (b) Charcoal is placed over 
water under receiver of an air-pump and pump is worked, (c) Recently 
heated charcoal is put in a jar of NH, over mercury, (d) A mixture of 
CuO (black) and charcoal is heated in a hard tube, (e) A little lime- 
water is poured into a jar of CO,, (i) A lighted taper is put in a jar 
of CO,, (g) Lime-kiln gas is passed into NaOH solution. 

fV 'Q (a) 'S-g CO, 

I (b) ^5Tr!r=s w.^ TTf’^iTd i 

(c) NH, ^T'jrl ^?r; (d) *}^ 'Q CuO 

^; (e) CO, *3;«f Fl^l ^: (f) CO, 

fnsn : (g) ^-^^3 ’tU’i NaOH 

^iiTcsn ^ir I 

8. Describe the Solvay process of manufacturing washing soda. 

c^rnst? t^f[ «r*tt^ ^‘f^n 1 

9 . Fill up the gaps :— 

(a) CO, is — when charcoal is — in an — supply of O,. 

(b) CaCO, + great heat --i-. 

(c) Ca(OH), +-+H,0. 

(d) CO-H — - —. + H,. 

•jsr^tsr 

(a) co,—i 

(b) CaCO,+ — 

. (c) Ca(OH),-h-- -- +H,0 

(d) CO+ — - — +H, 







10. How is CO, prepared in the laboratary ? Describe some experi¬ 
ments to illustrate its properties. CO, fV 'STTfOT <*1^ ^ ? 

’Tti’Fi ?*fin i 

11. How CO, is commercially prepared ? CO,-ia? 

fron ^ ? ( C. U. 1910, ’15. '45. Nag.* U. 1939 ). 

12. Describe a carbon cycle. I 

13. rite short notes on : Dry ice, soda water, baking powder, fire 

extinguisher. W ^ 

14. Why the quantity of CO, in the atmosphere remains the same ? 

co,-<f ^tf^rsT c^sT ? 



WTO WW7TW 

( Behaviour ot Gases ) 

( Boyle's Lawi Charles’s Law and Gas equation ) 

[ Course Content : Behaviour of gases—Boyle's law, Charles’s law, 
Gas-Equation. Experimental verification of these laws not required in 
Chemistry. J 

I s 

'Q c^t^T *tTc^, <i^^, 

w®r « I ^iTc^^r f«Ft 'sftcw \ 

<2fC^T^ ’HfT’ft ^T?1 I ^T^«CTsf 

« <1*rTc<?i c»>^ fsis^ \ 'sr^.tsfsr 

i ^WT 'S 

f C^^W31 *tf%^T«l I 

^nc^Tii •sic’fj 'srT^t*! 'e 

I ^WTC<^ f^fwl 

f^f^l '«tTC^ ^1 I 
^tiT^tn 9fjTc>[^ 

^V>s ^T®ff^ ^ I ^Ttn 

wsi-^i 5rTTi:^?r sitt i »iii^ -nimt •stma'f^sr, 

?tn(7Ta C^fsT ''«rl?PT^ ^ ^Ta^s? I t?1 nrcTsa 

5f^«i I ^TTC’fir 

^c?i I c>T^ef5F ^nr^ «jfc^ 1 

sfr^i OT I -51^^ 

( kindtic energy ) 5p-«ia ?i{ | nt>::iif^ ’iTca *TC^ I 

trt^ ( Pressure ) ^tsf l •s\j\7\ irfin5?r^ ^T*t ’^TTC^ I 



'Otro 




9f7t>r vfi^^ '€ T?c^(r t2r«jt^ c^ 

'Q ^?C5|^ H5 I ^T^«| ■?pfSc5( 'Q '®^C5T 'Sf^- 

^iWT ^ ^T^Tsr i 100 c^r. f^. c^R^?ri§^if 15 

mr^cer ort^ sn^i f%^ lOO c^r. 

fsi. ’irfi:^ I ^T^T'a 100 f^j. ^cc|^ ^ 7 ^ ■si'Sc^T^f f^c^r 

5 iT?l'^s( 99-99 c^. f^i. ?^if I 100 c>f. H ■stTTr’RT 

T\^ '«^5T Ftnr^c^ -^Tn^^r ^r?i 1 i ^tTTc>fi{ '«fT^ 

f<f-[l -STtS^C^r^ i^fsi 'S 

v£i^t ’Ti^f':^!^’^^ Ws^'srmf’si «r>Ttf%^ i 

<??Ptst ^tr.^ «it?r55? S(t3i'm 

^f%»rr«l ^1 100 c:?T. f^. O 2 , Na, Hg CO 3 

C^ C^T^l 9f7TC>l^ f^3«l 

50 ?r. c^. f^. I ^i'tz^ 0°c lOu'C ^f% 

136*6 fr\. f%. I 

srt^l; 'Q ^fa-51 

^rTfc>f^ wm^s 

f^^iTi:^ ^Tni 9fTfc>!^-’®fT^^^ ^c’f 

■5H 'Q 2iT^Ti^j;T I ^^“20 c^i fsjs ^{%[cw=l” 

^f^csT C'^T^n Sfl I "20 cm** f^f»3 

'Q r^rf^a 5Ti!:n f<r»9 I ^nc^?f Ft^t, ^^■si « 

X'^ 5T5f>r ^T'jf'i I 

I *• ^tni 

5|9f ®f5j5lT^ ) i£\-^ ^c7C¥ nq 

c^mi 'srnir 

nrc3i^ nTijc'7^ ^c^fr (Sjn 

76 c^^f^r»T?:^ f^?r i nT^i:*f^ ^ 

I t^TC^ fef%C^^5J ( Toricellian vacaum ) ^c^T I 

»£r^T*l ^c?r c^ 5tn c^ 5t*t 

76 c^i fsj: dfsiiil ^Tf^Tcw 1 f^f^’B ^;®T?i '« f^fsii 







fJl^^ m =76 ^1 760 fii: fsr. 

^ T*iT=? »hxpXg-76x13*6x980 

= 1*01 X106 ( ’tT^c?^ ?r5C^=p = 13-6, h = 76 c^: 

g = ^f%;qrt’^ ^^*1 = 980 ) I »£i^ ^t*t 15 'll: ^1 7i 

I v£it ^Tnc^ ( One Atmosphere ) I 

^mn?r 5T*r 57 mc^F Tl=i 

0®C <2W*I '« 76 m f^; mc^ 

( Normal Standard temperature and Pressure, N. T. P, or 

s. T. p.) I ^T«rr?i«f^: 5pr «f^Tn ^■\ 

<2f^Tn I 

^T’f « stT5?1 ^T^C*! I 

“nTTc^i^ pf*i « >rc9f I 

'STTH^^l ^^r5^1 'S'^T*! 'Q 

^TS(l I 

I ^51^ ^ ( Boyle’s Law ) ! vii^f5 P C5TC« 

i^f^i nfij'siT'i c^ c^PT^i «f% w '8^^ 5TnTlc®T 


TL 



r 


llliillllliliiii 


1^3&sf '^^mn ^f^'srT'i =?lc5 =iTf*i^i 

I 9tjTc^iI m ^T^Ttc^T ‘stlTC^^ 

'SfTW^T ^JT>T I 

^*rsr ^*rT^c5f f?c^ 

^IStii ^Ttc^i I bn 

9tjTc^ ’tJT^ ^ ^n«r- 

I 

^£p^ i£t^ C^ ft^JT fKU—C5t« 

C6TC®^ ^ ^^ CW^ ? ?fw 

w) 'e^OT ^ mnc^, ^nn 

7f5|*^et^3T ^*rX^ 




J 





\f«r^ 

5Tn m I m 'sta c5fc$ir 

9ff^-?n 7fTt^ ^iTTc^^ 5m? w?r '«i?‘’iT? 

f^? fn^w^r ^n? '€»^w? FT’t-’Tjm? fJT^^ 

sT’f' ’iim? f^c^?'9 5T*r 
f<1^W? 5TCn? ^'5lT5T I 

1(162 9fjtc5[? 5T^n? >fr»p >1*^ <si^ 

?^C?=T I ^ I 

3331 1 “fsrfSfe ^^nr (?i 5 tii fwfgfe 
wr?r^51 WCWl ( inversely ) 

1 ” 

9fTTc»i? ni^t^ 'srTi^^T nr? 1 5Tc<t? 

<2f5TC? f^fVi ?Tf?C^ I 

^jpu? s c? ^?3^n ^ifc^? 

PTn ?f? f?Q«l ??i ?T9 ^nc»!? '5 TT?i^ 5T '5rc*f?f I ^T? 5H 

?f*f -src^f^ ^?1 ?T? ^r? I 5Tn ?r? ^^?Tv-r 

?^?l V^, ^C? -Q®! ^5C? I 'm^ ?S? 20®C >Q 760 

1?. f?. 5m -siTm? ^T?’®sf=io ?: c>i. f^. I viit f^? 

ST^r 2x760 f^. ^T?'®sr 

•yi = 5 ?; C>1. f^. I ^t?T? 5H t^. R ^f?C5T '«[T?^5r 
^5*rTc^ ?Tf^^i 10 X 2 = 20 ?: c^. f^. I 
3JC3? S *'1'?, C^T=1 

^?? ^im? 5Tn=P, ^T?(^i^=v. 

^C? ?C?9I 

5TnX^t?^51=:PV. 

Btn ?5f§ic^ i%gc| ^ I 

.*. 5Tn=| = Pi, ^T?^iT=*2V*=Vi 

.'. 5H X ^T?^sf = PiX Vi=?x2V = PV, 

^T^t? m f?®*! ^f?c9r I 







A 

/. FT^ X ^Tl[^;T = p2 X Vg«2Px^ = PV 

A 

,\ PV = Pi Vj=P2V2.= K 

K = { CoDstant )—vjQ^fg | 

^15 ^f%R:^5T, ?5Tt^^C'5=T <2nff% d C^T^T 9tJtC>t^ 

Ffcn^ 'Q I 

b^'O I ‘SirUTH^r ^9^ VQ ^iTt^ % M 

P 5W -siT^^ST « ’sr^T^ V 'Q D P, ^ 

T<f3R^ Vj 'Q Dj. 

M = VxD = VjxDi 

• V ^D, 

* • V^ D 

^ 

V«D I 


D«P. 


^i=?-i 


’S[3r v£i^ ^T'stiri nt^ c^ fsif?! 

^Tf^r^r ^Z7[, ^Tc^, ^T^Tii 

I 


S 1. 100 c.c. of aoy gas at normal pressure be 

76 c.c. at higher pressure, what is the incerease in pressure, 
temperature being constant ? 

^c^ P=c’n^ Pt’f 

/ . p X 76 == 760 X100 («rw 

6T*f«760 fij; ) 

to 

.-. P=1000 ft: ft; .-. m-lfti=1000-760=240 ft; ft; 




»^8 


srtmft’f ?r»rt?w 


2. Oae*fourth litre of a gas at 860 m. m. becomes 200 o.c. 
at higher pressure. What is the new-pressure ? 

P X 200 = X 360 = 260 x 360. 

1 fii&l?l=al000 cm fits. 




250 X 360 


200 


— 450 fsj: f^s I 


3. At a certain temperature, Ihe volume of a certain mass 
of gas is 8 litres at pressure of 57 m. m. What is its volume 


at 76 m. m. ? 

aW*i J t =I 

'sn«^=i=8x-|=6 fcr5f?t I 
= PV = p 1V, 


8x57=Vix76 

. -.r 8x57 




4. The volume of a gat- with a solid in it is 100 c.c. at 
760 m.m. pressure. The volume becomes 80 c. c. if the pressure 
is increased to 1000 m.m. What is the volume of the solid ? 

■= V m cm f^s i 

760 cm 5Kn -nTcnil ^il^5T = ( 100- V ) m C^. 1000 

cm fx. 5Tcn so-v i isr. cm i 

.*. ’^fwTsf’TTnr 

760 X (100 - V) = 1000 X (80 - V) 
v=i6’6 m cm 

5. The density of the gas at 760 mm. prssure is 16. What 
would be its density if the pressure be increased thrice at the 
same temperature ? 







« m. 

. 16 _ 760 . ^ _16x8x760_ .g 

• • Hi Sx 760 * • ' 760 

6. At N.* T. P. the density of a gas is 20. At what pressure 

and at O'^C the density would be treble ? 

^T^ = P 

20 760 

gQ = --p- 


P = 


760x60 


20 


= 2280 f^: f%S I 


I 5|ar ( Charles’a Law ) S 5Tcn 

5f^ ^1 5T^ I 

'6 ^5C5r?r 'srTn^a' «r®Tc=?[ m 

<i)^^ «25lC^5J^ 

I 

% (>) 3FT^?J fwfn 

^rr^lT'Q I I 3rT=^^ 

■siitc'^'^T^ '^r<j <sjT^ i 

spic^^ fs^u'^r^ ^Tf^ir 

\ ^rT'8 I 

^■?i I ii«T spTc^^ cirrt^ 

>I^TiT ( '51C5T ^ 500 c^. f^. ) ’•I^ 

SFf^ «Tt<I1 'Sfc^jc^^ fwfnn TO f^1 "siTcn^ '« 

^T^l <3 1 f»sl 3PTt=^ 1%^ I 

c^T^i nr?i»r i iPT^sf^i:^ v<}?p^ 

^TilC^ir (clamp) C^TWT*TC^ ^N, ^filC^r 'Q 

Jitf^c^r c^^l c^ SFTc^^ c^^l >i'stf?ir^ 

I i£i^ c^^r f^f^i 's^Tfn^l mi ^ ^<1*^ 31^ ^5f 








^ ^Eir I ’iTTi:^? 

aj® ^^91 I 



^ s "(?r c^ f^i I'c m/ 

'TORI 'crRrsii o®c 'srRi^ii 

js}s '®Mt<»r $t^-f ft «rr^ ^ r 

TTC5I o®c ^^T?f c^t^r 9fjTc^^ 

rc 5tTn>i^^'r5l^^=Vo+~| 


% 

» « » n n 


= '^o ( 1+5^ ) 

—-V <+. V V 
V 0 + V 0 X 

Vo ( l+g'yg ) 


10“C 


» 









; 5 rt 5 ?I«| 




-6’C wg ’arrr5^=V, - V„ X2®g=Vo(l - jIj) 

fC gg '^r5^5t = V„+V„X 2 |g = Vo| 1 + 5 ^ ) 

<fl«rfw t”“CJi cgM I 

0*0 C^T^T 9fjtc>T?i m f^; 60"C 

( 1 + 2 V 3 ) cm 1m i 

% i*C NQ ^cn^l ^it>T 

*rfxxn*i 1 XTtcxx cx^Tx 'srtxfxx^ 

o®c ^;©Tx 'srtx^sf xxi I 

I ^ ( Law of Pressure ) S Xf%XT*l 

XJtXHXf XTfXXI ^TX xfxx^x xfx^er ^Tx 

Xfxxf^^ 

^ ?—"(?! (?Fti^S sl^ 1“C 

5t5T ^1 ffiFX m ^tx o“c 

CX m ^CXP ^rxl XI ffti «ft^ f 

xcx XX, o^G cxt?r fxIxS ^Tx^c^tx xfxxT*i -nitcxx 
5Tn=P<>. 

rc ^Xf m*PoH-PoX^ig = Po ( 1 + 273 ) 

10”C „ „ . „=PO+POX5^0=P.( l+5*,“g) 

-s“c « „ „ . =p»+p,x^=P(.( i:::^g) 

<’C , „ . .,=P<, + P<>Xg |3 = P«( l+g|g) 

0®c ^^tx cxt^f mtTcxx Ft’f 760 fx: fx: 9l*C ^^tx 

m ( 760+760 x5V^ )*760 + 760x J = 1013J fm fx: I 

X^ XTfXCX xjTcxx ^xTx^cxx ^nx ^tcnx '« ^Tc^fx «f^x fxnxt^- 
^Tn XP?t^CaT '9 ^Xt^C«f XlTCXX 'XTX^ ^CX ; sTn 

x'xfe^ '9 ^xn xT^t^r ^tx^x xtc^ i 



VS>Wr 




I ( Coefficient of expansion ) S 5tC<T 

0"C 1“C 'SIJTC’i^ 

-^zst I 

T|f^ 0®Cc^ 'e rCc^ Vo « V^ 

« 

rc '5rtif^sT'ef>rTiiT^=. 

Po X # 

^)><\ I ^51 C^ (Absolute Scale of 

Temperature ) g 0^*0 C‘=^'T=l *tf^’siT«l ^ifiPT^r 

Vo c7\z fsi: 51*1 ^1 ^fw 

278®c 5T>T '®i^-273°c ■stsf'T ’5[irr?;>rrc^ 

^Pl'^^ = Vo (1 —i^|) = 0 csf: r^; ^<K--273*C ^fjtcsT^ 

^TiT c^rn- i 

— 273‘’C ^^1 I viit aj§i ( Absolute Zero ) 

I o“ ^ f^fst 

( —273“C) O" I v£j^?5<t (;^E5l 

(Absolute Seale ) i C^^T C^ ^;s1 'sjptl ^TH 

^^^51 ( Absolute Temperature ) I T“A 

CTO I >1^1151'^ ( Kelvin ) 

T“K cel'll I 

9tTT^ ^t^rsi'^TC'^ nT'Qill i 

T[5r c^>f5^r< ^-1 ^6cJ? ^ir I 

^6c=i^'« c^c3f ^tjTcJi5 ^zirtsf^T ={ii i 

^iv I ^ ^ ^^pri s 

^>[TC^ t^'sit^ 0“C = 273®A ; 

lOO'^C = (278**+100“) =:378®A. 

~ .*. n^’l C^®T^ ^iT = C^ftc5t^’1^:T+S^73. 

.^f^T“ = n?l^C^^?*fksT 'Q ^‘* = C^C1J^ C^Z9\^ 

T“ = i“-!-273“. 







273"C«491’4F''; ^?F = 32‘’F-491-4= - 469*4*F. 

= C^rsT?! <t^+459*4| — 273®C 

9nTC>IJ Tl I 

i:>s» I ^?R 'crr^t? s 

(^) ^s sii^ (pn^ ^ritc^ 

O'^C |^^T5( Vo fif; f^;, t^C V c^i t'C 

V' c^: f^: I 

^t?PT ^3iT^>Tn^ V = Vo I l + ~3 ) ( 1 + 2^) 

^,,1 V = V. ( V' = Vo ( ^3 + ^' ) 

-scsr^ v=Vox^'^giii<it 275 


’ipfU'l 273 + < = T cqvx 273 + «' = T' 


Vox 5^5 T' T 


^ = K (JT^IV) I 


^4;s{ P = VocT. 

’f'tt?, f^fvl vfc*t •^tjtcsia ■srta^'« »fa*i Sswl 

( directly proportional ) | 

(^) ^ S P = Po I l + ^^g) 



_£'_ \ 
273 / 


• 'P' 278 + jj'"T' 


? = ) .*. PocT^f^:^ V = 

5511 

(^) ^ilt^^S WTf^ V = M, V'= vii^^ ^ 

< 5T?r ) I 

• X=^*^x~=? • ®' = '^ 

' ' V' I) M T' ■ * D ~T 





srr«af^ 


^<iinr, 5tc*t prfwfe 'ec?Rt ^iTtCTRr 'S 

(inversely proportional) ^ | 

], 16 litres of gas is heated from 0° to 80®C. What is its 

new volume, pressure being constant ? 




y_ 

16 


273 + 80 
273 + 0 


v= = 20 888 fsiSnt 


2. Take 400 c. c. of a gas at 27‘’C. What is the volume 
if it is cooled to—20°C at constant pressure ? 

V _m-20 
400 “273+ 27" 




V = '^^?®? = 837-82 c^: ft; i 

vUv) 


3. At what temperature the volume of 200 c. c. of gas at 
27-0 will be treble ? 




200 __ 273 + 27 _ 300 
3x200 "^ + 273 ^ + 273 


.*. ^ + 273 = 3x300 

/. ^ = 900-273 = 627‘’C 


4. The density of a gas at 0®C is 20. What will bo its 
density at—91®C ? 




£ 

20 


D 


20x3 


= 30 


273 _27S 

273-91 182 


3 


I ( Combination of Gas Laws ) | 






I '9 'srr^^sr 

f%^i:<T ^t?1 ^TC9iT5it1 I W.^ P '« T 

9fjTc?nr ^r?i^??=v i pi i^tc^r t^ ^hti{ 
^ ■nirc^T^ vi i 

(^) 'S’^rc'si 5Tn p P^-^ 

I '^z^ 'Wc V Vj 

» 

vv 

/. Tsi^fJTtCll PV = piVi .*. Vi= ^.(1) 

(^) ^rn pic^ ?rTf^^i ^^^1 T Ti 

I ^fvr Vi VI i 

v, VI , v,_ PV VI 

T Ti pi'p ipi * 

PV pivi 

•'• -T = Ti ■ B. ) t 

.*. PV = RT CTOW R = 5f7T^ vSf^^ ( Gaa Ccnetant ) i 

^^vs, «cij^ ‘nirc^^r m 'Q ^^"si ^^f?r 

I R-va^ 'siU I R-vair 

T{U 8*8 X10*^ ^fsf -sTf® PC I 

p = l V = 5tnc>i^ ^T^1 ^;;t = 22*4 fsi^ vs 

T = 273 *ff^CcT R = 0*082 ^ I 

^£^^ >l^^^«fC^ ^OT’T ^1 ^^^1 i Gas equation ^1 

E<iuation of State ) ^c'cr l 9fTTc>f?r P, V, T-va^ 'S[mj 

msji ^Tf^c^T Tf%?n 9tjtcn?[ »i*^< ^TJii I 

PV = RT •sf^Tt^'Q ^19^1 ^T^I s~(i) 

’5[3iTij?TTc?r 9tJTc5^?r ^Tm ^j^Ts^ntc^ 

Voc^ . ( T ).(^) 







(ii) Ffcn ^*51 

V oc T (^ p fsif^l «irtc^).(tr) 

(^) 'e (^) ( Theorem 

of variation ) 


Vcc 


T 

P 


.*. PVecT .*.PV = ET, R I 


» ^tc^ra 2— 

. l*V_piVi . PM^P^M 
jp» i) ’ T^ ipj ■ * • jQi'jf Dii’i 


• Z 

■*DT DiTi 


I ^ (Law Of Partial Pressure) : 

nrciir fsifos'® 

tsfc^R^ c^ Ffn I 

^tc**tii f^3!ic®f^ c'f\^ 9rTtcj^?i ■« 

•'*’ . ^ 

i5tcn^ I Brf<t X^ I 

S 9[JTC>1^ 5Tn Pi, P2, 

Pa---?^ v£i^5. t?TCW^ fT?eim P 

p=P,+P2+P3--?^t?:^ I "sic^f cq^fRsi ^rn^ >« 

'SIWJ C^1=1 fsFUl 5?1 I ’TTC^ 200 

f^: ^f^icwsr ?TRfC5T 760 f^; f^: 5T^ c^f^ I 

300 f^is 700 f^i: Ui m C?lf I 

viit -ntc^ 200 cf\: r: '®rf%C’^i{ ^ 300 c^i fst; 

«f% ^f^C®T 600 c^t f^i ^TTC^'5 C'S{\^ 5T^=* 

760 + 700 fij; = 1460 fs^; fsi; 1^ 

‘5ttf«ff«^ fil^l^ 2 Vj 'Q Pi A ^jpnr«F 

Vg 'Q Pg pTc^ii B ^rjtcjra i c^stt^ 

^Vi+Vg^^ I 'sftsf^?r, fw®r^M’f=P, A ^rncTi’ij 




9tjtCT?r '5rr5?i«i 


'©S>'0 


( partial ) m = Pi '6 B m^^Pa- .*. P = Pi + P 2 * 

^ A-n Vi+Va m Pi I 

t ® » >» jr » » »» P2 I 




^ Pi 


= ^ijl 

Vr+Va» 

P=:{p +p )= ?jlXi..4. ?2^2. 

• Vi+Va^Vj+V. 


P2 = 


P«V 


2 ’ 2 


V,+V, 


^1 PiVi + Va) = PiVi+P2Va. 

I One vessel of 800 c.c. capacity contains Oxygen at 
160 e.m, pressure. Another vessel of 500 c.c. capacity contains 
hydrogen at 200 c.m. pressure. Vessels are joined together 
by a tube with a tap. If the tap is opened what would be the 


pressure of the mixture ? 

P = fw'f^ I fsi3!lc«t^ 

^■5C^?r ( 800 + 500 ) w. c^: R2 1 


Pi '9 Pa I 
Pi 


800x160 
800 + 500" 


^200x500 
600 + 500 


c^: f^s 


P=Pj+P2 = 


800x160 200x500 

800 + 50(7 800'+ 5UU 


= 175*4 cf\l I 


I (Moist gas)» 9tTT>r 

^ c>T^ 9titc^ 1 

9lTT^WTC^ •iirT’T >l“5r$- f»N9C? 'S 

^'siT^ i 

5Tn P-^T^"' 5H =m Ffn ( <2f^^ 

Bin / ( aqueous tension ) ( 

wn^ ) I i?t*t .‘. p=p—/• 

^^.'^Ta?''’fTTC^^ '9 ^TW5r = ^® '9 V N. T. Vv^ 

. ViX760_V(P-/). . y _Vx{P-/)x273* 

• ■ 273 ' 273 + «;. * * ^ 760 X (273+ 


^tlI^ST = Vi 







'Q 5Tn c?rcRt^ 

( Regnault’s table ) firf^ I 

e 200 c.c. of Hydrogen gas is collected at 17 ®C and 
760 m.in. pressure over water. What volume will the gas in 
dry condition occupy at N. T. P. ( Tha vapour pressure of 
water at IT^C is 14*4 m,m.) 

5m-(750 — 14*4) = 735*6 fs^: r -stcq 

5m'e 0m = V m cm f^: » 


’OTC’l^ 


PV 

T 


PiYi 

Ti 


200x735 6_Vx760 
273 + 17 273 


^ _ 200 X 735 6 X 273 _ gg.g . 

^ - 7 fins, oon-• 


I ( Diffusion ) % 

^itc>ni ^jm^T 1 

faF?i1511 I c3FTf^5i ‘5|jm c5c^ 2 J 'Q«i »Tfl ^^i:eT'e 

CjFTf^WH ntn CSTtfl^l 

>I^3S C3FTf?lW^ ^TtlT5f c^mi m 1 

^Tf^csT c*f^1 mfn?[1 f^nTCW I 

^C5^ 5ltf^1 'siKn v£l^^ ^h1‘ 

‘srjT’T ^TCll ^15^1 <1C^ I ^im^T 

'Q I 

mi c^, c^T5i c^T5i 

-niTC^^ W f?^1 «flc?f 

^Ic’T • n?Tc<^^ 5Tc^ I 

^1^11 ^tC^T 

c^TT^H ^Tc3j ^Tf?n:®r i ^iTC’i^ 

Effusion I ( unglazed ) 

?lT^T^-^^-<nTf^C=fT^ ( Plaster of Paris ) iSf'f■nf05i5 • 



<5rr5?i«i 




I ^ ( Graham’s Law ) g fsfw^ 'e 

’TJtC’nr C^A 'S ( relative ) 

I w ^nfn^ I 

v=vij^ vii^?F (vii^ i 

"siiisi ^?, Vi c>i; f^s 9tTT^ t ^f5*sf^ I 

• Y . 

m v=s^ 1- ^Efs c^Ts fsi: I 

o 


'S[m ^fB ^fjTc^T^ ^5IT^ = Di'Q Dg vil?[^ C^^ = Vi 

^ Vg ^£li^K = ^Q ^2 


^1 


1 

JDi 


Vq 


1 2 . * 

ec . ; = >fc-, 

JlT 




m, N8 ^n?fB 

^711 ^T5 I 


® 1. 40 c.c. of oxygen measured at N, T. P. were 

confined in a tube of cross-section 1*2 sq. cm. saaled at upper 
end, and standing in a trough of mercury, the column of 
which stood at a height of 16'6 cm. The pressure of the 
atmosphere was found to be 756 mm. and the temperature 
of the laboratory was 31°C. Calculate the length of the 
tube containing the gas. ( Cal ’ 4L ). 

^111^51=«> c^: ^^^=1 c>i: f^: i 

‘5fjTC^7T = 5H— 


==756-156 = 600 f^s 



i?x600 40x760 

(273H-31)” “ 273 

X ^ X 


.*. t; = 56*4 f^S f^: 
l-2 = 56-4 .-. 1 = 47 


c^s f*i: 





srt«af5w ?i*rRpi 


2. 60 cubic inches o£ hydrogen originally medsnred at 

10*C are cooled to--10®C. What is the new volame f 

. 60 2734-10 


= Vi ^ 

263 X 60 


273-10 


• V — 

. . V J - 


283 


55-8 t: i 


3, 110 c, c. of hydrogen were collected over wster at 1S*C 

and 740 m. m. pressure. Calculate the volume of the gas at 
N. T. P. taking account of pressure of water vapour ( 15’4 
m, m. at 18®C ) ( Camb-School Test ) 

= V' 


Wx760_v( P-/) 

273 “ 2734-j{ 

V,_KP-/) 273 110(740-15-4)273 _ . 

'' -,27T+<f7B0 = -la?3+TW60 ~ ^ "f- ' 

4. A volume of hydrogen measures 1 cubic decimetre at 

20®C under ap pressure of half an atmosphere. How many 

c, c. will it occupy at 10°C and 700 m, m, pressure ? 


/ PV P V 

V .-= 1 lETiT c^t —1000 c'^t fsi: i P = 760 --2 = 380fsi; f^s 


T = (2734-20)®, Pj =700 f^; ^ (273 410 )® 

. 1000x380 ViX700 

' * "‘ 293 “ 283 




5. The speed of diffusion of carbon dioxide and ozone 
were found by Soret to bo 0*29 and 0 27 L. The relative density 
of carbon dioxide is 22 (whenH = l), What is the relative 
density of ozone ? ( C. H. 1914 ) 





9^^ 


Ye « Yo 


T^ Dors'ec^csra ^TC*ff^^ Dc = TT^^af 
22 I 

'Q '«C^TCT^ C5?^ 

Ye _ JBo 
Yo ~ VDc 

.-. -/Ei== 0-29 X 4-69 X 3-69 

= 5‘02 

•.'. Do = (5-02)2 _ 25 I 

6. A gas occupies 200 c. c. at N. T. P. Find its volumu 
at 27'’C and 380 m. m. pressure ? 

-SJCSJ ^T^^=t = V^ c^: f^ 

.*. 'Q 

PV PiVi 


T 


T 


V= ?00 c>!: f^: 

P = 760 r^s T^% 

T = (273 + 0)“ 

. 200x700 VjXSSO 


273 


300 


Vi =?fTf^^ t 

Pj = 380 fsi; 

Ti = (273 + 2')“ . 

. y ^200x760x300 


380x273 
= 439-56 c^i f^: 1 

7. What volume of Oxygen at 33®C and 735 m, 
pressure will measure 1 litre at N. T. P. ? 

= Vi c>i: ni i 

PV PiVi 


m. 


T 


T 


V = 1 fii^t^ = 1000 CJfi f^: 

P = 760 f^; f^: 

T = 273“ 

. 1000x760 ViX735 

278 •"33+273 


Vj = I 

Pj = 735 f:si; f^: 

Ti = (33 + 273)'» 


1169-004 T. c^: fsi: I 

* 273x735 



1. Establish the relation between the tempi pressure and volume of a 

gas. How would you proceed practically to show the effect of a change of 
temperature on the volume of a gas ? ’fjTPT^ sr[sO 

51^ 1%*!^ ^ I vm 'TtfWJ TTSl fr 

? ( Punj. 1912 ; C. U. 1931, »34) 

2. State and explain Boyle^s law and its equation. ^^3 'Q 

'Q snNil ^3 I 

3. Find the relation between pressure and density at constant 

temperature. '6 <F?1 I 

4. State and explain Charles’s law. 51^51 ^ I 

5. What is the law of pressure ? fV ? 

6. Explain what do you mean by absolute scale oE temperature ? 

fV ^ 

7. Express Charles’s law, pressure law and density law in terms of 

absolute scale. 5?[3r ^3, >£f3rK ^ I 

8. Deduce the gas equation PV—RT from Boyle’s law and Charles’s 

law. ^af « BtefJT ’flP! PV = RT 3tf^l I 

9. State ar.d explain Graham’s law of diffusion of gases. -^ff^rsTW 5fTtC®nr 

3jt^ ^ >8 I 

10. The volume of H, at 90‘*C and '*784 m. m. is 183 c. c. What is its 

volume at In. T. P ? ( Ans. 174‘36 c.c. ) 

11. 3 vols. of oxygen and 2 vols. of chlorine are mixed together. If the 

barometric pressure is 760 m. m. what are the partial pressure ? 

« 

( Ans. O, —456 m. m. { Cl, —304 m. m. ) 

12. The density of a gas at 27° C and 760 m. m. pressure is 14. What 

is its density at 7°C and 740 m. m. ? ( Ans, 14‘61) 

13. The volume of a gas at.0°C and 760 m. m. pressure is 910 c. c. What 

would be the volume at 27°C and 728 m. m. ? ( Ans. 1043*95 c.c.) 

14. 400 c. c. of Oxygen is collected at 17“C and 750 m. m. pressure over 

water. What would be the volume of dry C^ygen at N. T. P. ? { Pressure 
of water vapour at 17“C—144 m. m ) (Ans, 364*46 c. c. ) 

15 At what temperature will the volume be double if the pressure be 
changed from 700 m. m. to 800 m. m. ? ( Ans. SSl'C ) 



5tTtC^ 'Sits?®! 




16. A certain amount of a gas occupies 500 c. c. at IS’C and 750 m. m. 

pressure. If that amount of gas is to be placed in a vessel of 400 c. c. at 
SO^C, What pressure is to be applied on the gas ? ( Ans. 1051 m. m. ) 

17. On dissolving a certain weight of Mg in dilute HCl, 218'2 c. c. of 
hydrogen were collected over water at 17’’C and 754'5 m. m. pressure. 
Calculate the vol, of dry gas at N. T. P. ( Aq. tension at 17®C is 15*4 m. m. ) 

( Ans. 200 c. c. ) 

18. At constant pressure 250 c. c. of N, at 720 m. m. pressure and 

380 c. c. of Q, at 650 m. m. pressure were put in one litre flask. What 
will be the final pressure of the mixture ? ( Ans. 427 m. m. ) 







2. 60 cubic inches of hydrogen originally meftsnred at 

10*C are cooled to — 10®C. What is the new volume ? 

_2734-10 

1 

263 X 60 


■sfcs? ^5? ^^51=Vj 


60 

V, 


273-10 


V,=—g^ = 65*8^:t:i 


3. 110 c. c. of hydrogen were collected over wc,ter at 18"C 

and 740 m. m. pressure. Calculate the volume of the gas at 
N. T. P. taking account of pressure of water vapour (15*4 
m. m. at 18°C ) ( Camb-School Test ) 

V'x760_K P-/) 

273 ~ 273 + ^ ■ 

(27o+<)760 (273+18)760 •’o »(.-i. 11. i 

4. A volume of hydrogen measures I cubic decimetre at 
20®C under a pressure of half an atmosphere. How many 
c. c. will it occupy at 10°C and 700 m. m. pressure ? 

'siz^ = Vi m c^i fii: 

/ PV P V 

Q sm ^3iT5»>iTc?r = m ^ 

-*• -i 1 

V= 1 c^; fm t^: = 1000 cm i P = 760-f-2 = 880f^;fs(; 

T = ^2734-20)“, Pi = 700 f^: i (273+-10)=* 

Vi ? 

. 1000x380 Vi X 700 

* * “ 293 “ 283 


Yj = 


1000x380x283 


293x700 


— = 524*3^; cm I 


6. The speed of diffusion of carbofi dioxide and ozone 
were found by Soret to be 0‘29 and 0'27L. The relative density 
of carbon dioxide is 22 (when H = l), What is the relative 
density of ozone f ( C. H. 19 14 ) 








•ansi Do = 'Qr^TOT 'srtC’rf^^ D<? = 

22 \ 

Ye'sYo 'Q C^’t 

Ye JDo 


5rt?n^ 


Yo jDc 


.-. -/I&=—®T^-~ = 0-29 X4-69 X 8-69 

-S<02 

V. Do = (6-02)*=25 atrt I 

6. A gas occupies 200 c. c. at N. T. P. Find its volume 
at 27*^0 and 380 m. m. pressure 7 

'sjCJj Vj 1^: c^; f^: 

PV P^Vi 


T " Ti 

V ~ ?00 Tsr: c^x f^: 

p = 760 f^: 

T = (273 + 0)‘* 

. 200x760_ViXSS0 

' * ‘ 273 “ -”300' 


V1 = I 

Pi = 380 fsi; 

Ti = (273 + 2*)* , 

• V =?0()x 760x300 
' 380 x 273 ’ 

= 439-66 c^; fai; \ 

7. What volume of Oxygen at 83'*C and 735 m. 
pressure will measure 1 litre at N. T. P. 7 

'sir.sT = m c>f: f^i i 

'9 

PV P,Vi 
T ~ ti 

V = 1 = 1000 m c^; f^; 

P = 760 f^tf^; 

T=:273® 

. 1000x760 Vix785 

'273 -3’3+273 


m. 


Vi = '^Tf%^ I 

Pi=:735 fai: f^: 
Ti=:(33+273r 


Vi-1*1^-155521828=1169-004 or; ft; i 



1. Establish the relation between the temp* pressure and volume of a 

gas. How would you proceed practically to show the effect of a change of 
temperature on the volume of a gas 7 'S ajUfl 

<smz^ ? ( Punj, 1912 ; C. U. 1931» »34) 

2. State and explain Boyle’s law and its equation, '8 *P?r’fT|*l 

I 

3. Find the relation between pressure and density at constant 

temperature. 1%ff| 'Q I 

4. State and explain Charles’s law. ^ 8 ^Nj1 I 

5. What is the law of pressure ? FT’I ^aj ? 

6. Explain what do you mean by absolute scale of temperature ? 

7. Express Charles’s law, pressure law and density law in terms of 

absolute scale. C¥5T Ffef*! ^3f, ^3, ^ >21^1*1 I 

8. Deduce the gas equation PV »RT from Boyle’s law and Charles’s 

law. ^ 8 5t?l5T ’iJt^ PV=RT ^ | 

9. State and explain Graham’s law of diffusion of gases. 

^ 8 ’TTT^lJl I 

10. The volume of H, at 90“C and 784 m. m. is 183 c. c. What is its 

volume at N. T. P ? ( Ans. 174'36 c.c. ) 

11. 3 vols. of oxygen and 2 vols. of chlorine are mixed together. If the 
barometric pressure is 760 m. m. what are the partial pressure ? 

( Ans. O, -*456 m. m. j Cl, -«304 m. m. ) 

12. The density of a gas at 27° C and 760 m. m. pressure is 14. What 

is its density at 7°C and 740 m. m. ? ( Ans, 14‘61) 

13. The volume of a gas at.0°C and 760 m. m. pressure is 910 c. c. What 

would be the volume at 27“C and 728 m. m. ? ( Ans. 1043*95 c, c. ) 

14. 400 c. c. of Oxygen is collected at 17°C and 750 m. m. pressure over 

water. What would be the volume of dry Ox;^en at N. T. P. ? ( Pressure 
of water vapour at 17“C—144 m. m ) (Ans. 364*46 c. c. ) 

15. At what temperature will the volume be double if the pressure be 

changed from 700 m. m. to 800 m. m. ? ( Ans. 351°C ) 





16. A certain amount of a gas occupies 500 c. c. at 15°C and 750 m. m. 

pressure. If that amount of gas is to be placed in a vessel of 400 c. c. at 
50"C, What pressure is to be applied on the gas ? ( Ans. 1051 m. m. ) 

17. On dissolving a certain weight of Mg in dilute HCl, 2I8'2 c c. of 
hydrogen were collected over water at 17**C and 754‘5 m. m. pressure. 

Calculate the vol, of dry gas at N. T. P. ( Aq. tension at 17®C is 15-4 m. m. ) 

( Ans, 200 c. c. ) 

18. At constant pressure 250 c. c. of N, at 720 m. m. pressure and 

380 c. c. of Q, at 650 m. m. pressure were put in one litre flask. What 
will be the final pressure of the mixture ? ( Ans. 427 m. m. ) 



<9WW^ ^V7TV 


[ Course Content : Lussac’s Law of Gaseous volumes* 

Avogadro’s Law and its applications. Relation between molecular weight 
and vapour density. Establishment of formula of gases from their 
volumetric composition. ] 

(ATOgadro’B Hypothesis) 

i'S. I viTtcel’tlCSl afsPURi (Causes 

that led to the development of Avogadro’s Hypothesis ) I 

v£i| :— 

(i) (O 

(«) ( Berzelius ) S 

(i) W^ftirasT ag^s—C^FfC^T 

^tJT’i f|?ii 

2:1. { Ham bolt ) 

{m'i JiT^f 

'Q C3Ftf^r^? 

3^:^^ fei%r 

31^^ 3i^ 9T <irTc^ i «iit 

^ «n?r®ii 

(^fw Ia5l Mjtn ^ 

* yf: 5 j ^ ( fact or phenonftnon) ^3^ ^ Ijgj (law ) 

^ theory ) '€ (hypothesis)—-a^ '®rt^ ^ I 

nrf^ sm c«r%^ '»r^cKtCf wi i 





8«:» 

1 : 1, 1 : 2, 2 : 8 'S 

^c»r srr^ i ” QTUD^ > 

S (i) ^ ;3Ftf^iT ^ 

^T^CS'T?:SFTri^^ ^Jt’T ; Hg + Cl^ 

=:2HC1. ^T^^5R- f^>rTC^ : ciFtf^ST : ^t^C§R?FTf%^ 

' : : 1 ; 1 : 2. ^?T?1 I 

(ii) f^=T 

^TTC^ff5T’al 5 N2 + 3H3 = 2NIl3. 

: ^'T^C^TC^JT *• 'STTTC^tfR^I 

: : 1:3:2. I 

(iii) vil^ 

I SCOg = 

O 2 + 2 CO. =^^?rT" : 

■JTCm^ft'5 : : 2 : 1 : 2. I 

nft’spl C^W C^ M7fC^'?r 

■y\'nc^ ^iT'® 

’fTc^j I 'srTf^^T'sr c^ ® 

(^) 2 ^n-\ c^, 

’f*fT^ 3T!!.«n^ 

ntT^r^^<r ^Tl^nafiT (1:1,1: 2, 2 : 3 ) 

^ I ( molecule ) ^{t^ I 

f%f=7 ^C5T C^, C^'tf^^ n?t«f 

'sif^w >1^!^ c-^^51 wsr, ^Ttc'siTr^?ii -sr^f^ 

Compound atom ) ;Tt'si C?5T I 

5Fnm ^^711 c^f^ ^r?r 

c^-s^jflc^ir “sr® 'sfspfTc^ *nrn:’^^ 

^tc5T ^ert^rsOTT 





xiw cm I '« 

'srfc^ I v£|^ ^=TT'13f%^^ 

c^ 'S Ftc^ 

^trtr:^ (?^ ^crtirs^ ^?3rr^^tc^ i 

^T^Wcwst '« carrf^si, 

'stT^^^T ^T^C^TCiFTfil'^ ’fJT^ I 

oq-!r.f& c3Ftf?=T m^mx i 

^-^1'« FfC’f ‘ii^ '«fTtW 

cFtl%c=T ^,^'^tx I ^ "srT^^^r c^ c^t=T ^Tti:^ 

^v^ji -J^^u 1 

C5f-ej7ff:^ l?f^ C^Hft^^l CF^T I l^^fiffif^ ^?T^?«1 

mTc5{i m ^Tc^Pt^Tct^ ®f?i'^i:^<T ’i^'s^t^<iltTr5 

5n ^f??:^c^ I ^fi^u 

'^T^l C?^1 ^T? C^ '-^Tii^^T 'Q ^ 

‘4^ ’f?'5lT‘35 “ 

C2PTfe = 2n ^TTf^I^ ^tjtTi | 

,". n f??|1 »t9t ^f?ll1'siT^ill 
1 + 1 ^^:*TttC3FTfe==2 

i nil^TU,C3FTf?5( = l n^'sftX 

"sriTf^^ ^TT>I I 

vii^fB ^iTfai® ^jrc>[ir J 

i C3Frf%5? I , 

fsi^ "3^^ ^Ttnn 

*«?f^c»R, cf\^ f^T^ I 







^n i >t^t* 

’ITt^t5I^5T ^3f—^^lil f^CiJTC^iT I 

^ CIPtf^OT 

5fjrc>I n = 6 ) 6f5 ^T^?:^TCWiT 

* ‘^'?r*lTl'Q 6fB c?FTf^^ 12fB 

IfB ^l^C^CiPtf^^ i 'Q 

i C?Ftfe I 

I s ^c«(T 

^f^TiT ^T^®n | ^TC-sj-R^ ^iTC^t^ttC^I ( Amedeo 

Avogadro ) ISll (Molecular Theory) £f^^ST 

’?r^T^r I 5r^^.T t (^) c^ 

nfcii f$f?r 

ciR I ^1 «if%«t^T ’ttc:^ I «rc^i^ 

^1 C’sr^r^'^F, >1^ I («1) C^ 5^-S{ f^HT?! 

5r^e| c^>N¥ n?T4 ^»rtt«if 

I siT'e ’fTC^ I ^1 

^'sitt^ ’I'sj^Ta I ’rTTC>I^ n^'STtU^ 

I •rnlz^^ ^t^^^=5[iT ^Z^ >1’**1^ ^'^U, 

^Z^ I 'siC53f ^^^Z■^^ C^, "^1 CSFtf^ST 

^Ttc>T^ n^^T'a,^f% ^^^^5 ^[m i 9tTfc^?i 

f^^csi'?! ^I'srg v£i^f5 '« esFtfliJT 

^)Tr>l^ ^tm^Tir ^ ^c?l I 

^tcsT^rfr^l c^>f5r^ <T?Tc«f?r ^^z4 ^^Tl i f%1^ 

^Z^^ C^, ^1 GFtf^JT 5tTTC^ 5|1 

^z^ I ^ ^»Rt?rc^ 1%^ I 

^c^c^rSf 'Q c3FTf%C5(? TOJ fei ^ 



8°8 




'^f^^ 

^jTf^t'®^ 5f5sT ^-rg I 

f^cm aiT^TW ^‘t^C^TCSPrf^^ I 

CXD*© 0 -CXD*OCD 

^t^^tjsrsr c3Ftf^!T '®rjTfJir^?r 

'«i^ 

H 3 4- Cl 2 = 2HC1. 

I ^TTreNtc^l ^^^^\ <5f5F^ 

fR5[f%f^^ -2(^^ 2 

•s^C^T ^?r, .2J's^t'l ^ 100 C^i fs^: n 

'^tz^ I W ^fjT>T SfiJtcj ^ B^tcn 

100 cm f’^s ^^\^^^z^ n I 

^^tc=T ^vri ^Ni c^ ^jTi:»Mtt^l 

viiW C^ f^r»^ f^CWC?^ I 

^z^ c^ ^u^z^ <ii^t «jrTc^ c>i^ '«rr?i^5?Qf% 

I f^F»^ ^fitc^T^ f^r®^ ■ 

I ®|Jtl?®WC^ fif^CTRT 5r5F5l f5(«fir s 

^iTtsT^tTt^l 1811 (2f35^5f ^C?IS( «rT^ 

^f^-r ^»F5 n? ^jTf^c^Tr?n vji^ 

^Z^^ 5TT^TC^I CW^rsi I (i) v£i^ ef^?r nfl^r 

^ ’5r^;(1 ( experimental facts ) •sj'srt*! ^c?r I {^) ^ «t^?r 

^ir ^mn ^z^ I (*) <2r^?r ^zn 

<2r^ir ^ ^Tcifir '»rwj f^<rr?r ^z:^ i (s) va^ nt^- 

n%f^ 'srtf^^Tc?! ’fch i (Pi^^gr va^ 






8o(f 

I 'sr^T’sp nft^ '2r'5it«i 

^?1 =fi I 

^Z^UF 'SfTTC^T^tT^! ( Law ) ^t^*l 

^TNJ1 ‘^'s?=T 

fe«rt^^«ls (0 nft’sft^ c«r^Htii c^ ^ 

^ 

• ntm ^tv i 

^‘<, nft’spt^ ^ 5Kn 

.*. n ^t: ^^+n errs ^^=2n ^T^e^TcrTf^r 
?im>f^ ^X\ 

.*. v^rfS crTf^^r 

.'. 'iirf^ ^Tlc^Tcrtf^'^ ^■T|i:3?r?:^OT i 

crrf^c«r^ I ^X i 

crff^c^t?! ^Tte^Tcrff^^ ^iTf^i^ ^iTc>i? 

^f^sTWJ, ^^RsTWJ I 

(^) ^C3? s i^Tlc^rc^w^ X 

'«ertf^^^'^ y re^ i x ^8 y i 

^esf r^, 1 Wo CWo f^S n I 

.*. X V. cwo f^s', y ^TW5!==^ Wo c>t: fw 

.*. 9tjT!:>T?J = - ; ^ = X ; y. ^wW 

n n 

rK I 'SiWf^^ Vi I 





8*^ 

fk®?! «rr|rrc^j «t^rara s 


o 


CXD 

^X 

'0 


00 

C^FTRCSl^ ^X 

0O 



^C^T ^if, A vQ B ( cube ) ■^C=T 

A ^Ttc^TC^i? '<3 B ^iTC^ ca^tf^iT ^'i1^ I '«{JTCS1** 

^fc®i '2f^?i ^5{>iTc^ '2jc®T^ 1 "siCSf 

^N^n 0 I 'Q C?FTflIR ^ 



A B 

1 ^ ^t: 5t^?:5tc^4-i sr: ^u cw\U^‘^2 n? ^t; ^rfr>i^ 

?^^T 11 ? 1 I I ^Tlc: 5 Tcrff%^ 

^5[jtf^C® Izfg I 

C^W s (ij ^TT’T ^ 

(^) I «f^T^ ^^1 (elementary molecule), 

'ST'a^ ( compound molecule^ : 'sr^ ^1 C^!tf^^ 

’^«n v-i^fB ?ri ^t^ii ^ \ 

9t|S^ I Na, 

K, Fe i ^?TC<? 9tfS^ 







^««ri c. Si, s. ’r?Tc<'?r 

I t^TOT Hg, Og, Ng 

"Sit, »i|^TR'=?F ^TSf 

HgO, HHO3. 

I '«i’gprrcw?r s ^m®i- 

^Tc^i n^ ^n 

^sTi I 1 (^) 

n*rT< '« c^'tRi^ I 

?K I R) R c^'tR^ 

R C’Eftf^^, '£fC^T^ '55 5 I f5f55 5C^ 

5 '<zA Rfsi ^5 1 'si'Jlii 'Q I «if^ 

5C5 'Q *(W ^5^, ^^^5 ‘Sff^ 'Q '5 

^C5[5 ^^5C5 5 ?f?:^ I (^) n?TC<5 V«5S^ 

iSi^U 51 vli^tf^^ ’r55f^5T51 ^155 I citH^ «lJfTC<5 f5f%5 

«[¥ta5 5t5l 9tfS^ I (^) ilT5T5T^5^ 555 

n?Tt’=^5 '3f'i^ 5tR5i Rfsil ^5 1 n55t^ 

^ ^^51 ^T5T5 ^55 I 

HC1 + NH3 = H + C1+N + 3H = NH4C1 

H2 + Hg + 03 = H + H+H + H + 0 + 0 = Hg0 + Hg0. 

>®81 ^rtcst^ftc^ *<2l55c«Rr <^ww '« s 

(215^?^ 5515^5 ^5f5 5f55^5 ^T555 » 

^^1 ^^5 55T55-55T5 ^af%5fCir f5C55 5T?T5T 5^1:5 I ^?1 

( Deduction ) 5T«51 5t5 : 

W t?1 5^2f55 'Q 555T'i5 nt^Rj f5<5 5C5 I W 
C5-^5T^ 5mj1 ^C5 I (^) C5tf55? 5JTC55 15-5551^5^ 

{ di-atomic ) Clg, Hg, Ng, Og I (^) ^T5f55r = 

(M = 2D)| v£}^t '215H '« ^cn 5555111:55511^- 

^T5f55 * ^Tir®5 ( Gram-molccular Volume ) = 22-4 I (5) 

^^1 5?l^ 5T51 5m55 ^T5^f55 Tf\V^ (Volumetric 
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com postion ) fJl<Cl[ >rf^T^J I (w) 

’^T?i'5Tt‘tf^^ '«^5i: n^f% I 

^tJt^ S W ^1^C5tC8fii ^3 

(i) ’fT'«^1 C^ 1 1 CSFtf%C?l?l 

2 -nit^ I 

"SICST v£i^ 9fTtC>T n «?rt?:?F I .‘. ^TW^f ^T^- 

c^Tcwcsr, c3FtfifC5T ^ 2 '^\'^^^^ 'silTf^^ 

^ITC^ n n c?Ptfe 'si^'Q 2n 

^TTf%^ I "stTT: 

I —n + n c^Tf?=T ^51^= 2n 

^jTr>^ ^TTC>T^ I 

.*. n f^rgi ^nin 1 ^:t! +T1 ciPts '®i^=2 ^n c^ts 

'srjTr^i^'^ ^ ‘^^fS c3FTf?iCJi'?j 

ySi^K ^^fli ^Tst^tcsFTf^^ 'sfjtf^c^? 

^ C5FTl%C5(il ^ '^X ca^Tf^^r 

.'. ^1 CSPTf^C^^ ^X^WSl I 

(ii) I 

^1 ’fTC^ I 

’r?'sit‘3^^?1 -sTf^^tn^K ( replaceable ) 1 <2ff^^Tnc^ 

^TTf^rm ^Tit% «rtcT ^3f% f^j%s 

; ^«?(i HgSO^ ?^t^c^tr^5T ’t^'srr®!, 

'^rftw 1 ^ ^tf5 ?T^c®tcw5T «ff^fn^ 

^5T ^fB ci^«|—NaHSO^, NagSO^ <1p8^1 ^ 1 





i£l^fg 5T^e| ^TT'Q^T I '^^'\^ 

'sjtTsr *£i^ t'PFTIT C^rtfet^ ^T <2rf%^Tf^^ l ^t^t^3FTf%^ 

Pi^ac^ 'srnw I i 

nT'Q'5(1 I 

wt^z^rz^^ 

vi)^^c^ c?«!fTcJn c5FTf?r^^ 'srTc^ i 

.*. ciFtf^^t ^1 ^tz^^ Cl2 ^1 H2. 

(ii) <2!f5rt«l s (^) ^r^z^tzw^ ^w ^ntz^ir 

^Tvs ^ f]^w\ ^r^'3i:5{<i c^tsT “niTn m \ 

i'^) e^tiT ^T^c^tc^iT '^% #-v£)^ 

JTI 1 (^) C/>-;-C„ = 

1*408. 'STfc^rfsp^ '^Tn Cj} z 

f^f^t ^Tcnf'sp^ C„== 1*408. 

zw mu c^-— 

2 m^c^TC'^s^+1 '5rf%ic^sr=2 I 

'Sim '*^^, 1 9iTlc^ n ! ^jl; sr^ir 2n 

n ^f%CW=T 2n 

.'. 2 1 ^‘1 = 2 r^'s^ '«r^ 

.*. 1 m I «nf^C^ I 

1 ^f%cw=? 2f& ^f%ic^5T ’nimi I 

’®rT^T^ -siTir mpni csFTf^ir mm t2f|%^tf^^ 

I c^% I if5 if5 ^few^r ^n's^^x 

I 2fg I 

.*. Og I 

% ^Xps Atomicity i 





(^) I s «iirt«l 

(Normal density) I 'Q BW C^ C^T^l 9ijtc»l? 

VQ^5( 'Q'l «Tfl C>1^ >T^^rrr'aF 

^1 'artC^f^^ ( Vapour ?f1 relative densitji) I 

f^f^ ’^t^l SFt^C^ nTC*^?! >!T^tC^T I ^C^T 

v£lt '8WJ( = nii, mc^ I 

^^'QT^^=m2, ^Ttc^tc^=i ’ft’M ^in^T ^f% ^pf^-^rt 

I 'SIC=? >ij^ 'Q^5( = m 3 , 'Sfz^ '^5 SPK^^ x ^i: c^i: f^: 

= ?_^' c>ts f^t 
X c^t; fsi; ^Tt^^TC^Cst? 


^'^'h I = 2 X ^Jtir^ (M = 2D) t 

X 'QW5T 

« 

( '9 t-Tcn ) 

^CST X n » 

.*. “smCTI? ( -sfjt; 

_n X 9ITTC>fiI '6^5T 

n X '9^S( 

_ 

‘il^f& si^-3 

_‘nTTC>!ll '€^ST 

2 

(*.* ^t^c^cwcs?^ ) 

/. M=:2D. ^ 

’ft^'siT^jf^^ ‘S^J( = 1*008 

.*. M = 2*016xD 





c^^ ?rjTc^^ D ^Tf^ir <ttf% 

'«W=T M <tTt I 

1 ^Ti^NsfaRs dtf^ ^c»ra '«ii«rf^ 

( Molecular Formula of a Compound gas from 
Volumetric Composition );— 

JlT^f’T ^ STT^lStC’src^i? I 

/. 1 1 ilT^cttCW=T I 

«^Tc^ ( ^J1: ) i 

.*. 1 ^tlSt>f 1 1 

51%ttcw5f ( ^n: ) I 

.'. 1 2 ’f5j's?T^ <«rTc^ ; 

^^'^cI1 = N20x ; X = ’«[T%^]C=1?I WJ1 X 

.*, 'Q^?1 = 2x14 + 16xx ; x = ^^ ? . 

^ir = 22 ( nfl'SFl ^f^l <2ft^ ) I 

.*. 'Q^sr = 2 X 22 = 44 ( ^jf; ^5;>lTc? ) I 

/. 28 + 16x = 44, .*. x = l. 

.■. ' siTttT^r ?P^:5^^1 = N20. 

s ^1^1 ^1^■\ c^— 

2 ^ttC^TCW^r +1 '®(f%i:^;T = 2 » 

^ n 'ar^^Tc^ i 

.'. ^jT: 21: 

2n ^<3^ ^f%lC^sf = 2» 

2 ?T|c^TC^sT + 1 'sife^ST = 2 ^*3^ 5^ 

1 ^t^c^ri:wsT + J "sitl, =1 

^T^c^tc^sr 'e 1 

(^csT) ^t^c^tcw^T i 

*.*. = HgO. 

‘^TCJ^ ^5T^ ^?I1 I . 



1 V8 FiC^ 3rtai-'Ci^*tf%«It«l (?T C^tSf 

'5rr?f^5i 5si«rt5« 5?i I 

C^5T ^1 18?p^c^ ^TTC^ 

«5lt«(-«l^ <tt'9K1 ^T?r I ^T«rfiTT 'Q'^^ 2 

^^T?f 2 5rr^ i 5ft^T-'«r^ i8 i 

«W«1 t (i) 'Q^iT = 1 

.*. '©^'^=2 ^t^®i ^T^c^to'^csr^ 

^C^T vf|^f5 »2f^^ '«^^ = X 5rT^ 

. *. 2x iTT'sr = I 

.'. 5fr^-^^^T^c^rcwR 5t^^^yi= ^ 

2x X 

(ii) ^fhFT^ ^^^ = 9 .*. 

= 9x2 = 18 

*51:^ ^Ttcj^fcww?! 18 ■^«1 stft 1 

,*. 'Sr^yj VSW5( = 18x 

= .ifT^ T^-si 

K. "*.18 1 

.*. 'Sff^ 7{»^yi=- =.. 

Ibx X 

(iii) C?’?n ’qf^f, ^r?f^sr ?rsf^==22 

.*. '®lT«tr^^ = 2 X 22 = 44. 

.*. 'ii^^ <2f|s^- 'e^^ = 44x ifT?r= 

.•. vfi^ ^=5irtc^ >1*1^71 

_^44 _1 
“44x'”x ‘ 

(i), (ii) -9 (iii) c^ C^t^i ’ITTC’!^ v£1^ Stl'H-^%^ 

^ '5tf'«?-^'ai^^ 'QW^r I v£i^ 5fT?[-^'3^C'® 'aq^yj 

>l"s^TTC^ ^JtC^t^tt^i^l ( Avogadro’s Number ) ^zm I sits^l 

C?^1 C^, v£i^ >I"s^TT^ 6-03x102 3, 








-r 603,000,000,000,000,000,000,000 ^f^t*** 18 Sit'S! 2 ift^ 

'srit; c^ c^T^t 'stjtc’f?! '2f^T«i ^^fsi 'Q 5 tcn 22 4 

'Soften ^maf = 22-4 C^ C^t^! ^Stt^l 

w£l^t I 


'5ritC»t‘5fTc^1 «r^?l '^Wt^ 

'S!^^ ^Vlll ^tc^ I ^ ^tc^ 

vU^ srt'si-'Sf'i^ C^ C^t5T ^TTC>f?I ^t «l^5T ^^t^f 1 

I (2r«rr*i 'Q ‘5tjtc^^ c^t5» <5^ 

^t?NS5! 22’4 f5!^T^ I 5}t^ ^t^i! ( Gram 

Molecular volume ) 1 

^rtf«i1%^ S—' 

(1) -5lt^-^^= 2 sjtsi 

= 0’00009 '5jf^ C^* 




2 

0-00009 


^S C^l fm 


= 22222 VT! C^S fs!! 

= 22-2 I 

[ 'ST'-gj ^^fC?f, 

2rTiit«i ^^T?f '9 5tc*r ve^5T=o*os9 vsttn \ 

.*. sfr^-^^^12 stm 

“O-L “22-2fii&t5,] 

■ 

(^) 5^c^?r’5r:t^=9 

b 

vii^ 18 -SttsT 

(2f^t«t ^51^ = 9 X 0*00009 Birr'S! 
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18 

9x0*"00009 


22-2 I 

c^f^Tc^il c^ 'Sf^T'l c^ c^U ^Tt?:>i^ >srt'si-^^5 

22*4 firi^f^ 1 22-4 I 

22*2 22-4 ^^ | ] 

^art^ (2f^ 'Stt^--5i^= 2-01^ -511^ ; 

Sl'sjt"! ^ 5T?:’r==22*4 fir^T^ I 6*065 

Xl023 v£l^f5 «r^l5 


'5fr5T=o*3320x 10-23 .5j|^ ?T^c^Ti:wc=i?r 

'8efJT = 0‘1663X 10-23 _o*000, 000, 000, 000, 000, 000, 

000,001, 663 I oq^ ^£)® C^ ^^ I C>r^- 

«w=i \ 

^51^ « 1. What wouid be the volume of 4 gms of methane 

( CH^ ) at temp, of 27"C and 750 mrn, pressure ? 


5rt^ '®rT*tr^^ I =sf^?{T^ i6 5tt^ 'sr^t*! 

^TW5T = 22*4 I 

.*. 4 STT'^ f^C<iIC5{^ ST’IM ^ 15TC^— 

^22400 
16 


X 4 = 5600 c>i; fk: 


^CST 'i)^ 27®C 750 c^: f^; 5TC^ V c^ 

.'. ^c?f5r 'Q 

5600 X 760 _ Vx750 
273 + 0 “ 273 + 27 


5^00x760x800 ^ 

750x 273 ^•t>T. T^. 

= 6235*8 c^: fill 


2. The vapour density of a gas is 40. What would be 
the volume of 20 gm. of the gas at 27**C temperature and 950 
m.m. pressure f 







^T«f= 40 X 2 = 80 

.*. 80 511^ 5nT^>!^ ^tW5r-22-4 0* 'Q 760 fm f^l 

5TC^ I "SIC^T ’tlTC’fll 27*’ c^TS ^^"vsl 'Q 950 TJtcn 

V • 

on «r+^__ 22*4 X 20 22*4 <r j.* 

oU 4 

. 22*4^760 

Vx950 _ 4“ . V _ 22-4^ 760 X 300 

•• 273 + 27 “273 + 0" '* 4 950x273 ^^^ 

V=:4*9 


1. Enunciate Avogadro’s law and explain it. ^Ifrwr’lfr^l >21^'?r 
'S ’firsfH I 

( Pat. 1928, ’29 ; Mad. 1931, *37 ; C. U. 1915, >19, >32. ’43, >49 ) 

2. Define the law of gaseous volumes and illustrate 'it by example. 

What hypothesis was propounded to account for the facts underlying the 
law. ’flt^ThT'S^r ^ 1 Tf<I1 I ’lum ^ 

^jtsn f% -21^ ^ ? 

( All. 1937 ; Mad. 1931; Punj. 1918, >35 ; C. U. 1915, ’33, ’44, >47, >49.) 

3. What is Avogadro’s Hypothesis ? Discuss the reasons on which it is 
based. What are the important deductions that can be made from it ? 

'Bntr«Prrc&1 ff ? 'srtem^ 

^35 fV -sfruTBifl?! fwf^ ‘^t'Sin TTn ? 

( Bom. 1926 » All. 1927 ; Pat. 1924 ; Punj. 1938; Nag. 1922 ; C. U. 1930 ) 

4. How Avogadro’s hypothesis gave a correct interpretation of Gay 

Lussac’s Law in the light of Dalton’s atomic theory ? State and explain 
the hypothesis. '^ntToPTlZSl “n^arr^TlTf ’Spi 

^«trl ? ’sntTet’ttrsi ^ ■« ^ \ 

5. Show how A^ogadro’s hypothesis explains Gay Lussac’s Law. 

OTW (7f-83?itT ^ar ? 

6. How .AvQgadro’s hypothesis has modified Dalton’s atomic theory ? 

«nTc^3T»rtrsi «Rrir fr sRstr? ? 
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7. A molecule of hydrogen or oxygen is said to consist of two atoms. 

Give reasons of the statement, I 

^ I ( C. U. 1943» *47 i Pat 1907 ; All. 1902 ) 

8. Establish the relationship between molecular weight and the relative 

density of the gas. 5f]tCJlir 'GBTst 'S I 

9. Why is the formula for chlorine written as Cl, ? CFtfi*W4 

Cl, ^C^=r 7 ( Punj. 1934 ; Pat. 1937 ; C. U. 1921. ) 

10. What are the facts and theories which make us uo believe that 

Nitrogen or Oxygen molecule contains two atoms ? •rt^Z^fCSF'T 

'5r‘j"3 ^fsTtr^rir 's 'sjtcw ? 

( B. C. S. 1937 ) 

11. Show how AvogaJro’s hypothesis helps to find out the molecular 

formula of a gas from volumetric composition. ^T?f1 ’OtPR 

fV ?ir ctt’JT's ? 

12. Show the inadequacy of Berzelius hypothesis in explaining the 
volumetric composition of hydrogen chloride. 

c'r^r's i 

13. What is the difference between an atom and a molecule ? vS 

5ir«Tj ? 

14. One litre of a gas at 20“C^and 780 m. m. pressure weighs 1‘215 

gms. Calculate the mol. wt of the gas. ( Ans 29'3 ) 





[ Course*Content • Determination of atomic weights of elements. 
Numerical problems. 1 

( Determination of Atomic weights of Elements ) 

1801 )^f5iR!5 fentot '®sfsi iBt V— 

(^) ’59(rt^-*t'Sf% { Equivalent Weight Methoii ) ; 

^ Equivalent weight or Combining 

weight) : C^I^T Q^m C*r 'Ssrsi ^ weight > 

fir^ 5T«rr=T 1-008 «fn 8 

35-5 cafTP<?:=r'< 

ryit 

csftc^^^r —— -A--—-; 

rjfl'f^^rrrsf^, 'q 23,16, 8,355. 

( Valency ) ; C^t^T 

3>, '^t 0, 'Q'®*T» C^TWJ^t 

\3 I 


1 


>i 


a StT-si 


a 

V 


0 


V '©tC'St^ „ 

1 5fTc^?r « 




f> » 


^^?T" d=* - ^1 a = <f XV. 

V 


w 


Cthc*!?! *tuwf*tf^^ '«*’< = 'g>ITrt!-'OTil X OTtVrSi 5 






Sib- 

S HCl 23 »N Na 1-008 i^T^C^fC5^sTC^ <2rl%- 

. •. Na-vii^ = 23 { ^'N«sT5prf^?T) 

Na-iii^ nT?TlT*ff%^'«^=T = 23 I ?»fTs= l.Na- 

1 

.-. Na-vii^ C^tWJ^I = 1 ^ 

= 1 ), ^1 '‘9r®r^^ C^TWT^I 

\ {'^) C’s^tc^^r ^1% -^l, 

s (^) 1 

(^) [ (^), (^), (^) ’TTS 

f5lf?( ^<I I '<S'5f^?C^ ^oITt^ f?^ C^tWT^I 

•^^^\ I ^^T?r c^T^T^'1 I 

'^T?I'I C*rtS?T’»1 >T< >T?.^I1 ??I I (^) (^) sr^ 

fjRf ^rr: ^Tfi-'^r I 

12*16 C^ST I 

nts'«; = 28 ; .-. Mg-^5 c^t^j^1 = 23-f 12*16 
= 1*89 fV'S C^T^T^I ^■f^^'^fjl I l•8^)-^^ 

^^firf 2, ^^?tN Mg-ii)? ^^Ts 'Qj = 22 16 X 2 = 24*32 i 

W ^Jtfsi^Cill ( Cannizzaro ) g 

tfiT^r^r? c^c^ ^iT^'sjt^rf^^ '^^^ \ 

% c^'t^i ^r^^Tni 9ttS^ ’rii'siT‘a®f% 

I csftc^r? 

c^5T c^z^ c^T5{ citm^ v£i^ *f?TTTl^ 5111 c^T^l 

c^z^K c^c’f c«hc»Rj ^ ?i:5r i 

(ii) ♦diRss W c^^r f^f^ 

-nir^f ^1 dt^ ^ I drc^ni 



) 1 (<«f) M = 2D—>r^^*l 
'srNf^T 'ew^ (5t) <2fc^T^ 

iTT>rt^f^^ ^ntc^ 'q^cst «irT^“^«l^ 

nni^Tc«i cTite^r^ -sf^s ® «ws( i (^) nwt^- 

^c«(j '«r^^5 n?rT< ^1m^ c^c^ir 

*K^ I 'siC^tT '«W5T 

s=nt! 'sw^T 1 » 


(iii) ^Ita S ^t!Ra| ; 


i 



^r^4C=T^ '8^5( 

I 

1 

22 

1 

rP 

1 

12 

„ ■sitiit''fltt® 

14 

28 

1 

12 

^lTf^f5f^fl[ ! 

13 

26 

24 = 12x2 


14 

23 

24 = 12x2 

c2fti:n=T 

F 

22 

44 

1 36 = 12x3 

C^fw^ :' 

N 

89 

78 

: 7.2 = 12x6 


(iv) c*\^ ^cs 12 m 

^Ti i2-<i^ '®r®f‘'5^ I f^r«^ cTrc*5f 

'stc'fT 12 ^T?1 c^tc^r^ 

^'9U1 I ^t^T? ^«n 

C^'t’TQfir^ 5fkiT <2rc^^ I 12 

cj[ ^^TcTr?r 'stc^fT i 

■?FT^^C5T? C^t^T (P^it^f 'STteff^’f 

«T9f 12-v<)^ 12 nts 'Q^if 5^1 \ 

{^) (Victor Meyer) ft«6l S 

§tf%s c^ 

7itn<5?^ vii^ ar^fti^^r i c^t=( 

‘ii^fB* <tTci2f ^f?iiri ^V5C^^ ^srf^ i 







llllfl 

lull 


t A c»fc^ B ^vs v£i^‘v ^Trf C 

I A '9 m 

c^TsT ^^ «irTc^ 1 v<i^ f^%?i ^TuT^ i 

^lf®T D 1 Al^zmi C'siT^I E 
I A 

^nT?l E-»fi^ 1 E ^Z^ 

G mz^ I «G-v£iir 

25" 

1 <2fTW 

H (trough ) ^c^'u ^filial 

I W C f?^1 c^Ts( 

I ^mZ'^ C 7{C^^ C*l^ <S(tZ^^ ^*i?i 
?T9 I 

f»tfif J-C^ fift?i 0-1 ^'S[ ^^^1 A 

7 {zm E 2 ^^ 

v;>^fs ],] f-^fvj- Tfr«i 

f“rf«r?r f»^?:^ ^tTc^t^ f*rf-fi f^fn 

wc^ I 

vrs CT. f^s, 5Tn = P f^s fku ■'SfC^^ = 

f’C, ^Tn = £ f^s I '9 FRn 

^rc-^ ,: c^! rx. I 

Ni cm f^s ^tv:^z:^^^ x 0*00009 \ 




N1x"0-00009 ' 


WC’^Sl '8^^ = 2 x 


Ni X 0*00009 ’ 


i2|irt*| siiTS ( Normal Density ) = 'Q 

1 9fTtC5T^ I 5tlt^ ^1 

ami f-,, M=2x^n , 

^6|9 S 0*16 gm. of a liquid is vaporised and the issuing 
vapour expels 26*2 e. e, of air. The pressure and temperature 
of air are 7^4 m. m. and 17®C, The vapour pressure of water 
at 17®C is 14 mm. What is the vaj^our density of the liquid ? 

( C. U. 1927 ] 

?T^?i Ftn— 

= 764—14 = 750 f^s f^; | 

'^r^T^I V c^. f^. 


750x26-2 

273+17 


rx760 

273 


„ 750x26-2x273^. . 

^ = - -700 X 290 f’'- 


V -SWi? = x^Ou^” * ^ 0-00009 


_ __ 0-16x760x290 —731 

¥6*2 X 273x750x0*00009 

2 The vapour density of Boron chloride is 59. The 
equivalent weight of Boron is 3*607, Find the atomic weight 
of Boron. 


C^T^T^1 = m, C^tC^t^T CiPT'^fe^?! 

= (bCl)m. ^tfTC^T b 

CSTt’C*!^ '8W^ = 8*607m. C3Ft^T^^®1l ^^JT = 3*607m 

+ 35-46m = 2D = 2x59. 

.*'. (3 607 + 35-46)m = 2x59 .-. m = 3-02 

.*. '6Wi( = 3-607 X 3 = 10*82. 






( 5 r) ^ ^t?Rt«if%^ t 

(i) S (Dalong) vq ( ^^etit) ijg ; 

( B, C, Si, Be X’fT?l^T*fR^ 

'6)^5? = 6*4 1 (^) 'Q^STX^IS 

I ^T^'siT«tf^’^ (atomic heat) = 6*4. 

(ii) S (^) fR<?f WH I (’^r) =(n 

g The specific heat of iDdium 0*0057, Its equivalent 
weight = 37*8 and valency = 2 or 3. What is its true at. weight f 

'Q^^T = 'Q^JT X C^TS'T^I 

^n'sit«fr^T-Q^5( = 2x37-8 = 756 
3x37-8 = 113-4. 

= 6-4-^0*0057 = ll2-28 

112*28 71^^11 76*6-^l C5C?| 113*4-ii,-< 

'«^^ = 113-4. 

(^) ^ ^nrc^ c'siT^T^fS 

T?ii I (^) 5fm ^Ts <srtn ’fts 

1 (^) 1 5tt'si n^Tc^if^ 1® c'f\i 

^r.rr i s(T^^ ^its 

lilt ^’ftc<l c^")^ ^^Tfl 1 

t^Tcjf?r =111 

(^) ( Isomorphism ) % (i) 

( ) 5 I ^^=1 

<» 1 TC^ I ( ZnSO^, 

(FeSO^, 7H2O) I 

(iii) ®!^*l ( Tests of Isomorphism ) % (^) 

I («tr) ^^ni 



csffcsra 8^a 

cspstfi ^1 ’tSt’T '»CTt5ifi:«i^ -9 caFtft?f-j( 'sfrf^frsra 

;?^«i C^3Ttr^^ f?C^ (homogeneouB) 

1 (^) ^C5r^?c^ 

(overgrowth*) : ^JT^TTC^^ C^5TT>IC^ 

^tRc^ ^TT> « CWl'^ ^TMTC'sI^ 

C^«TT^ ^r<l I 

(iii) ( MitBcherlich’s ) ^ S 

n»ffc< ^'SITS(31^^^T^ <<TC^ 1 

«rf r^^f f^^?f ^^ I 

C'sjtcT >l"s^jT^ ( atom for 

atom ) ^C<r I 

v£i^f5^ '8'^=^ wTitI nt^^T«tf^^ 8^5^ 

(iv) S (^) ^Tfel ^'Q I (’^l) 

^niiii I (^) -sicsfj 

nT8^ii I 

f^S (i) ( ZnSO^, THgO) 'Q 

( MgSO^, THgO ) 

«ltC^ I , (2fC^T^ ^^Z^ SO^^ :5^<F ^tCl I 
WTfs? ^JNCsrf^^T’si 'siTt^fRf^l^t^ 

mew, fw^ >iT^e»pe^^ ^Tf^c^ i 

f^esm*! W1 totew c^ 161 

vii^ 5It^ 65 5tt'si mew, ^?Tn fwe^^ ^ts '6^-^ = 65 1 , 

(ii) ’f^TfTfiiT^ >lT^e5p^ (KgSOJ '6 (KgSeO^) 

I 





S^8 

®t^=18-39, ’i^tfeT’sj 
®N = 45-4-, *1ts >Q^?r-32. 

's: ? 

s-va? __ s-^? nt; , 

Se-v£)^ '6^^ Se-til^ ^t! 

. *. Se-vii^ ^fTs X 32 = 79. 

18-39 

affe^ s W ^k^?r ^fS^T c^c^r? 'srtc^if^^ ^r’f 'Q ^t®tf^^ 

(^) C^C9|^ '^TTO 

CTTf^t^^r I 

® The vapour density of the chloride of an element 
is 6C and the oxide of the element contains b'd% of the element. 
Calculate its valency and the probable atomic weight. 

( London University ) 
47 iTT^ TsiflJCWST 53 Csfrc^T^ I 

^ . ‘. J■^^-'6^^^ = 9. 

'si:=T c^mT^i = ^. .*. = c^T'st^‘1 X 

= 9a’ I == MCla? ; M = I 

'Q'Sf^f = 2 X 66 = 132-, MCla-^?I 

= (9ir+a? X 35-5) 

9a*+35*5ar = 132 .*. .r=2’96. 

CT^tcTfS^ CTt^J'«1 = 3 csik^^ = 3x9 

= 27 

2. 0*1 gm. of a metal when dissolved in Sulphuric acid 

evolves 124*2 c. c. of Hydrogen at N, T. P, The specific heat 
of the metal is 0*23. lind the equivalent weight, atomic 
weight and the valency of the olemei^t. ( All. 1913 ) 

( evolved ) '9'^?? = 124*2x0-00009 

•■• =» (“PP> 



csrtcsiii s^t 

nt: X 'stt; ^T^s = 6*4 

.*. C^^T^f5 ’ft: = =27-9 

9 

^t^«1 C«l1-SiT^1 ^<>r*s'^T1 I .*. ’IT; = 9 X 3 = 27. 




It Explain clearly the meaning of the terms ‘atoms* and 'molecules’. 
; ^sfT'5)f^ir ■^f?spt5^tT?r I 

( Bom. 1915 ; Punj. 1914 ; C, U. 1935, ’46 

2. Explain the importance of Avogadro’s hypothesis in determining the 
atomic weights of elements, illustrating your answer hv examples. 

*rnT5rr«rr^-^ ^ssr^r ’ntsfH ■^■?r i 

( Na^ ; C. U. 1916 ) 

3, What i.s Isomorphism ? Give examples and state any conclusions you 
can legitimately draw from the phenomenon of isomorphism ( C. U. ’29 ) 
The sulphate of a metal contains 20'9\ of the metal and is isomorphous 
with ZnS 04 , 7HjO. What is the probable At. Wt. of the metal ? 

? t?r?r tft'6 I 5[3rT5^T4 l f-f 

3rf«i^iTrr^? c'^tsr'rffir ^r^c¥c^20-9®/rt ZnSO^. 7 H,o-^i[ 

’icsr I 'ewsf ^ ? (Ans. 58-7) 

4, What do you mean by At. Wt. of an clement ? How have the At. 

Wts. of demerits been determined ? fV ? 

Csfcr^ 'QW^ f!T^3 ? ( C. U. 1943 ) 

5. State Dulong and Petit’s law and discuss its applications. Determine 

the At. wt. of an element from the following data Sp, heat 0'119 ; 10 
gms. of the clement combine with 4'298 gms. of Oxygen ; 8 gms. of the 

clement combine with 10T59 gms. of chlorine. '3 C'liB^ 

<2f^¥r?r ^ i Sim >119111 i!Kz^ 

=-0*119; csi\^:®nr 10 -sirsi 4-298 ^- 

: GTlr^lT 8 5ff3r 10-159 sSrtJf OFtflC^ni ^ I ( Bom. 1935. Ans, 55-86 ) 







6. 10 gms. of mercury unite with 0'8 gms. of Oxygen to f .trm an Oxide, 
100 c. c. of Hg-vapour at N. T. P. weigh 8'958 gms. The sp. .heat of mercury 
is 0'033. Use these data to show that Hg—molecules are mono atomic. 10 

arrsT 0-8 srtsr 1 100 ^ 

<71; fsr; ^t?*f '«^ 5 r-jstsrr*! '« ^fc^- 8'953 to 1 <Tr?{m 

=-0-033. at ar^rS ’T!f3ft'3[^'*F I 

( All 1932 : Pat. U. 1937 ) 

7. A metal forms two Oxides contaning respectively 22’2 and 30 p. c, 

of Oxygen. Its sp. heat is 0-114. What formula you would assign to them ? 
<£1^15 22-2'« 30 wt’T 

l ^’^■=•0 114. ^tC’T ? ( Bora 1926 ) 

8. The chloride of a metal contains 65*84% of chlorine. Its vapour 

density is 80 ( H = 1 ). Calculate the Eq. W’t., Valency and the At. Wt. 
of the metal. 65-84% C?Ftni=T I 

80 ( H-1). '8®r!T, c'^r^j^l <© 'e>sr*r i 

[ Ans. Eq. W t. = 18-42. At. Wt. - 55-26. Valency =- 3 ]. 

9. 0-5395 gm. of a metal when converted into its chloride weighs 0-7175 

gm. The sp. ,heat of the metal is 0-059. What is its correct At. "Wt. Cl=- 
35-5 0-5395 ^ttsf C3Pt?rt^CW 0-7175 I «Ctf5 

=-0-059. ? 

( Bom 1915. Ans = 107-9 ) 
10 What do you understand by the statement—-"the Atomic Wt. of 
chlorine is SS-S", 'S5r5r=35-5”-ia^ f-P ^ ? 

( C. U. 1946 ) 

11. The Sp. hr. of an element is 0 198. W^hat is probiblc At. Wt ? 

C5rtc2^?l =0198 : 'srTSfsrrh^ 'S^ ? (Ans. 32-a2> 

12. The Sp. ht. of Pt. is 0 0324. What is its At. Wt ? SlTfSsi-firai^f 

-ip rsT'd =0 0324 ; ^ ? ( Ans. 197*5 ) 



ar97W ^ffTTv 


[ Course Content : Gram molecule, gram molecular weight. 
Problems. Simple calculations from equations of reacting weights of 
substances and >tolumcs of gases. ] 

( Simple Calculations from Equations involving 
weights and volumes ) 

Gram Molecule 

and Gram molecular weight) 5ftTsi 

cas|%?:^ ^TCsiTfb'® I 

m 

(b) Bite'S! .gr^irn^ (Gram 

Molecular Weight ) ?(1 Gram Molecule ) i 98 5lT^ 

5fr^-'5l=3 I "10 

"98 X 10-980 ?JT^ 'STTfm®” 1 

>5rT'si-'51^? C^Tf^ 

m 1 9fer^tir I ^£17P 

'6^51 = 1-66x10-24 

■511^-^^= 2 I 

(^) 'Q EiTC’t ( N. T. r. ) 

oq^ 5fTiT-'«r^22‘4 I 

^rffP 5 i| (Gram Molecular volume) ^CcT I 2 ift'*! 

?^TtcStC^5T, 32 5rm 17 5rr^'srm^TRU 44 

'Q BitC^T 22-4 'siH^ar 


WT I 







('») ’riTc>!^ 'o^^r (tgfs >9 5t; )=:6 |jtc’t^ 

X 0*09 5fm I 

(8) 'Q^^ = leRt^ X 2. 

% What is the volume of 20 gms. nitrogen at 
N. T. P ? 

.5tT^--5r^ stTt^tTC^t=T?T ^1 28 

•« 5TC<^ = 22*4. fiT$T^ I 


28 s 20 : ; 22*4 : w 
20 X 22-4 


a? = 


28^ 


-=16-0 I 


2, What is the weight of 100 e. c. of carbon dioxide at 
N. T. P. *f 


-2fs ^ 1 (=1000 ^T^- 

= 0-09 X 22, -JfTTC^r? = M -f 2 = 44 2 = 22 

«r: 9 100 Wo cw 9^^ 


0 09x22 
10 


= 0*198 5IR I 


3, What is the volume of 0*5 gms. of ammonia at 
N. T. P. ? 

17 irR Rt^^^ = 22*4 

( <Sil 9 IBtC’i ) I 

.*. 0*5 srfR^ ^Twsi (5f; 9 5tcn) = =0*635 1 


4. What is the weight of 200 c. c, of sulphuric acid of 
sp. gr. 1*84 ? 

1 m CW RS IlgSO^-vi)^ 9^S(=1*84 I 

.*. 200 Wo CWo f^S HgSO^^-sfl^ 9i^s{= 1*84x200 = 368 5fR I 

5, Hydroehloricacidofsp.gr 1‘112 contains 21 percent 
by weight of gaseous hydrochloric acid j find the volume of 
gaseous hydrochloric acid in 10 c. c. of such acid. 







10 C^t HCMii 'QW=T —11*12 5rf^ 

.*. 10 icr; C^% fT^; 9tTf^^i HCl-.iRr '8^5? = ^^ 10^^^ 

, =2-3352 sTTst 

HCl-ii)?r >q^st== 36*5 

. *. 36 • 5 51^1 HCI-v£|^ = 22*4 

2-3352 atta HCl->ii?t «rT5^;t= =1-433 fsr&t? l 

00*6 


6. Find the weight of 250 c. c. of marsh gas (CH^^ at 

N. T. P. 


^T>f'^TTC>T^ = 12 + 4 = 16. 

.*. ■?rsrr^=16+2=8 

. •. vi)^ f%^t^ = 8 X 0*09 5fT^: 

.*. 250 C^i f^; '8^5r = 8 x J x 0 09 = 0*18 I 

7. Density of chlorine = 35*6. Calculate the weight of 


100 c. c. of chlorine measured at 27’C and 740 m. m. pressure. 

27^C 740 Tm f^l 1(50 C^fS 

c^tflicsi^ "9 5TC*t = ‘V Cf\l fkl I 

100x740 
27 + 273 


V X 760 _ 100 X 740 x 278_ gg^ . 

- 273 - - -760 X 300 " ' 


'9 5fcn 1 CSPTf^CiT^ = 85-6 X 0*09 sftsj 
.*. «fs ^ 88*606 c^i c^Tf^CSi?! 

»8-eBJxg-5x0;O»l .o.,8,(,BBn»l, 


= f' 


1 . 800 c. c. of a gas measured at 27-C and 780 mm. pressure weigh 

0'5 gm. Find its density at N, T. P. ( A ns. 19*^ ) 

2. What is the volume of I gm. of CO, at N. T. P. ? 

( A ns. 0*5091 litre ) 





S'tic 

3. The density of a gas is 16. Find out the volume which will be 
occupied by 10 gms. of the gas at 27®C and 740 mm. pressure. 

( Ans. 7’9 litres ) 

4. Ordinary Nitric acid contains 65 per cent by weight of Nitric acid. 

I 

How much of it must we use to make 1 litre of acid containing 0’68 gm. of 
real acid per c. c. ( Ans. 969'23 gms ) 


I 5F(^55»tS ^«tsn ( Calculations involving 

weights and weights ) % 

f^N?1 .siTTS 

'2r*r§ 

S (i) I 

I ( C3S|^?f ) 

<51^ 2 1. Find the weight o£ Quicklime obtained by strongly 
heating 20 gms. of marble. Ca = 40, C = 12, 0 = 16. 

f^?!t?r s— 

CaCOj^ = CaO -j- CO 2 

40 + 12 + 48 = 100 40+16 = 56 

c^— 

100 66 ’ 

.*. 20 "10^ = 11 *2 csiN m i 

2 . Find the weight of Caustic Soda when 70 gms. of 
Sodium acts on water. 

2Na+2H20 = 2NaOll +H 2 
2x23 2x(23 + 16 + l) 

= 46 =80 





^T?r c^— 

46 ftt^i c>lTf%?iT>I 80 fltii NaOH OTS 1 
.*. 70 irN 

= 121*3 ITT^ ^1^^ CTfrg I 
4o 

8. Whafc weight of Hydrogen will be required to produce 
200 gms. of^HgO ? 

2Ho+02 = 2H20. 

2x2 2x(16H-2). 

s— 

36 5TtTT 4 irt-s? I 

200 V 4, 

.’. 200 - = 22-2 I 

3t) 

4. 4’8 gms. of Mg are treated with 20 gms. of HCI. Find 
the wt, of Hydrogen obtained. 

s— 

Mg 4- 2I-IC1 = MgClg + Ha 

24 2x(H-35*5i 2x1. 

24 >«JT^ Mg (2x36*5 = ) 7.8 HCl-v<i^ I 

.', 4*8 Mg. 14 6 ITN HCl-vi)^ >fi:9p f^-^l 1 

(20-14*6) = 5*6 ^T'si HCI I v£i^ C^t=T 

511 I Mg ^rt^TH Mg-vn^ ^Q^^( 
i Mg-*4|<T >QW51 ^\^^^ ! 

4*8 irr^ Mg 0*4 » 

5. What weight of Calcium Carbonate must be decom- 
posed by HCI to produce a quantity of Carbon dioxide that 







will suffice for the conversion of 50 gms. of caustic soda into 
sodium carbonate, 

NaOH « COg'vii?! fmU i 

2NaOH + CO^-NagCOg + HgO. 

60 44 

^Ts(1 c^r s— 

80 itN NaOH^^ NagCOgt^ 44 5tt^ CO^ 

I 

.-. 50 3tsi NaOHcr NisCOs Srt CO^ 

srir^fc^ I 

CaC03 ^ UCl-i£i^ festal ;— 

CaCOg + 2HCI = CaClg + HgO + COg. 

100 44 


^tST, I— 

100 CaCOg 44 COg 

. 44x50x100 «o r r> nr\ i. 


44 X 50 
80 


= 27*5 5rn COo 


0. How much Potaseium chlorate is to be heated to get 
as much oxygen as would be obtained by heating 100 grams of 
mercuric oxide ? 

211g0 = 2Hg+02. 

2(200 + 16) 2x16. 

nT«?(i c^r s— 

2 X 216 5rt^ HgO 2x16 I 

V 

• inn <et+w Tj^n 2x16x100 200 f~- 


’lt'«^1 ^ I 





8 ^ 


csFTWctu faRt? >r^?i«l s— 

2KCIO3 = 2KC1 +3O2. 

2(S94-36-5 + 48) 3x32. 


vfi^ nT«^i ;— 

2x 122’5 4Tsf KCIO 3 96 'STT^ I 

.'. 'StT^T ^f%CW5T ^^7 =“ 

KClO- ^n I 


5rT^ 


7 . 6 gms. of MgCOg is added to 10 gms. of HgSO^ 

diluted with water. After the reaction 1 gm. of MgCOg 
remained unchanged. What is the percentage composition 
of pure HgSO^ in the acid used ? 

(6 — 1= ) 4 srn MgCOg 
I 


MgCOg 'e HgSO^, s— 

MgCO 3 + H2SO4 = MgSO^ + H 2O + CO3. 

24 + 12 + 48 98 

84 5ftn MgCOg 98 5tT^ HgSO^-iii^ f^^gi I 

no 

4 «IT^ MgCOg gjX4 = 4'6 

>rcw fap^l I 

10 m'K u^so^vs 4-6 h^so^, i 

.*. HgSO^^^ *1^^111 HaSO^-^ij?! 5®!^ 46. 


1. How much sulphuric acid is required theoretically to decompose ICtt) 
giBs. of ch^lk and how much calcium sulphate will be produced ? 

(Eq. H,S 04 + CaC 0 ,-CaS 04 + C0,+H,0). 

( C. U. 1910. Ans. 98 gms. and 136 gms ) 







2 . 1*4 gms. of copper are displaced from a solution of copper sulphate in 
-water by Iron. Find the weight of Iron sulphate produced. 

(CuSO 4 +Fc -• FeSO 4 4- Cu. 

Cu=63-5, Fc-55 -9. S-32. 

Ans, 3*351 gms). 

3. How much phosphorus should be burnt to remove the oxygen from 

500 gms. of air ? What would be the weight of the residual gas ? Air 
contains 23 per cent of oxygen by weight. «. 

( C. U. 1915 ; Ans. 89*125 gms. rf P ; 0*385 gms, of N ) 

4. How much Nitre (KNO,) will be required to produce sufficient 
Nitric acid to dissolve 50 gms. of Copper ? 

2 KNO 4 + H,S04 -K,S04+2HNO.. 

Cu+4HN0,=Cu(N0,) + 2H,0 + N,04. 

Ans, 212*07 gms. ) 

5. 0*6 gm. of a sample of NaCl when treated with AgNO, sol. gave 1*37 
gms of AgCl. Calculate the percentage of purity of the sample of NaCl 

( Ans. 93-1% ) 

6 . Hov much ferric oxide is obtained from two seers of ferrous 
sulphate 7 ( Fe**56, S“®32 ) 

2FeS04“Fe,0,+805^4 SO,. 

( Ans. 1*052 seer ) 

7. What weight of Pb is required to get 4 pounds of Lead monoxide ? 

(Pb-204) 2Pb + 0, =2PbO; Ans. 3*72 Pounds. ) 

8 . Chili Nitrate contains 92 % NaNO,. Concentrated sulphuric acid 
contains 96 % acid. What weight of the above nitrate and sulphuric acid 
will be required to produce 40 lb. of Nitric Acid. (Na—23, N-*14, S""32) 

2NaN0,4-H,S04-Na,S044-2HN0,. 

( Ans. 58*6 lbs. of Chili nitrate, 32*2 lbs of sulphuric acid- ) 

9. What weight of Iron oxide is obtained by passing steam over 2 
maunds of Iron filings ? 

3Fc 4-4H,0—Fe, 044 ' 4 H,. ( Ans. 2*76 maunds. ) 

10. What would be the decrease in weight when one kilogram of 
Dolomite is strcmgly heated ? 

CaCO„ MgC0,-Ca04-Mg04-2C0,. 


( Ans 478*3 grams ) 



^Vhat weight oi Lead Nitrate will be obtained when 13‘4 gms of 
Lead carbonate react wiih 15 gms. of Nitric Acid ? ( Pb—208 ). 

[ Hints. 3ir«rj afe ^ 

^ I 1 

( PbC0,+2HN0,-.Pb(N03), + H,0 + C0,. 

( Ans. 16-6 gms. of Pb (NO,),.) 
12. What, weight of Hydrogen will be obtained by the action of 19*6 
gms. of sulphuric? acid on 12 gms. of Iron ? 

“FcSO,+ H, ; ( Ans. 0'4 gms ) 


iS'® I (CalciilatioiiB involving 

weight and volume ) : 

S 

2 H 2 + O 2 =2H20 

v£i^ i — 

(i) 2 ^f^C^5T = 2 

< firm*! 'Q N. T. 7^^ 1 

(ii) 4 »t5r ^T^C5fi:^5(4-32 ^f%c^ = S6 

(hi) 2x22-4 ?ttl^rcW?f + 22-4 ^f%CW=T = 2x 

22-4 ^136 % 7 [ (<£fTit*i '« 5Tcn) 1 

:—(i) 'sitwsi I 

ismr^t ( 0"C ) '« 2fnM ^cn ( 760 fkt fii; ) '9 ^tjtCT-il 

>1*^ I. 

(ii) sffc^I '9WST <2f3rH ^ 22*4 

(hi) <£r^«l '6^51 ==0 09 

iStT’l I '9^=1 I 

(iv) 9rjt^ «rTit*i ® =11 

m^Trqj 'SW*! I 



8 4'b 

(v) ^T^i?!T f^^fc?i 5^1 c3i^f^^tor <ir^T*r 

(vij ^rjtc^^r ^s(t?x 2=-5rmjf?r nt?i^T«ff^^ i 

% 1. What volume of Oxygen at N. T. 1'. is given off 

on heating 2 gms. of Mercuric Oxide ? 

:~2HgO = 2Hg 4- Og 
2x^200 + 16) irt^ 22-4 f%uT? 

^ nt'Sm C^ 432 5rt^ 

22-4 'Q 5f:) i 

.*. 2 HgO 0-1036 fci^r^ cff; 

^ 5TS) I 

2 . 200 c. c. of carbon disulphide (sp. gr 2 6) are burnt in 
Oxygen. Find the volume of resulting gases at N, T. P. 

200 c^s 1^; CSg-ifi^ ^6^=^= 200x2*6 = 520 (*.* 

'6^;^ ) 1 

faF^iT^ ;— *- 

CSa + 3O2 = CO2 + 2SO3 

76 ^iTii 22-4 2 x 22*4 

C?, 76 CSg 22-4-f 2 X 22‘4 = 
67-2 fcT^T^ ( mi « 5t;) COg '« SO 2 nT«^1 ^T?i I 

.-. 620 =459-78 f*i&f5r CO^ <9 

SO3 ( fit: 'Q ^T: ) nt'S^I i 

3. What weight of sulphur must be burnt in air so as to- 
yield 20 litres of sulphur dioxide at ^standard temperature and 
pressure f 

%Tni :~s 4-02 = SOg 

32 5fTij 22 4 flf^TK («rs ^ 5T:) > 





8 ’©^ 


nt«iii ^ c^ 32 itr^r ^^i*\ 

^ ^Ttn 21*4 so 2 <tTG^1 I 

20 X 32 

-22r4 —5rt^ '2tW 

. -stm 20 SO 2 ^im I 

4. What weight of copper must be dissolved in sulphuric 
acid to give 10*litres of sulphur dioxide at 27®C and 750 mm f 

27®C '9 750 fijs fij; 10 SO3 ST^T®! 

.. 10x760 Vx760 

* 273 + 27“” 273 

V = 8-98 ( «f2 ^9 5T: ) 

s—Cu + 2H380^ = 00804^+SO2 +2H3O 
63-5 5fT^ 22-4 fir&t^ ' 

c^, 52-4 (fit: 'Q 5T:) SO3 
63-5 ?rtTR ^’fT?T I 'Sf^ST 8-98 ( fif: 'G FtS) 

SO 2 X 5Jt^ I 

.*. 22*4 s 8*98 ; i 63-5 ; x 



? = 26-456 I 


6, How many gms. of Ammonium chloride would be 
required to prepare a cubic metre of Ammonia at 15°C and 
750 mm, pressure f ( A. U. ) 

1 ^5 f^: = 1000 T^^ 

■^Cil 15®C '9 750 fri; f^; 1000 

g 5 tc*T v 

^zn. I 


1000x750 
15 + 273 


Vx760_ 1000x750x273 

273 760x288 


935*4 fif^ 





8«b- 

2 NH4Cl+CaO = 2NH, +CaClj H-HjO, 

2 X 63*6 5fT^ 2 X 22'4 

2x53-5 ^T{ NH 4 CI 2x22*4 

(-sf; 'Q ^cn) 1 

986-4fi|feTl(«rjTpltfjm'lT?l1^T5 {- ”^^ 2 ^. 4 - — =} 2234-1 


<sm^ 

1, What weight of NH 4 Cl would be required to prepare 10 litres of* 

Ammonia at N. T. P. ? ( Ans. 23-38. gms.) 

2. What volume of Oxygen at 12"C and 780 m, m. will be required to 

burn all Hydrogen evolved by the action of dil. HCl on 25 gms. of Zinc 
(Zn—65 ) ? ( Ans. 4-37 litres ) 

3, You arc given a balloon with a capacity of thousand litres and you 
wish to fill it with Hydrogen at 30®C and 760 mm. pressure. How much 
Iron would you require for the purpose. Iron being treated with HCl acid ? 

( Ans. 2222-75 gms. ) 

4. The air in a room was tested for CO, by drawing 100 litres of it at 

15“C and 750 mm. through KOH. Thi increase in weight of KOH was 
0*8 gm. What was p. c. by weight of CO, in the room ? ( Ans. 0-066®/o ) 

5 100 gms. of KNO, are heated to redness, Wiiat volume of oxygen 

at 39“C and 765 m. m. pressure is evolved ? ( Ans. 12*59 litres ) 

6. What volume of Oxygen is obtained at 94-5®C and under 669 m. m* 

pressure from 91 gms. of KCIO, ? ( Gram mol. weight of any gas. occupies 
22*4 litres ) ( Ans. 38 litres ) 

7. Find the volume of air measured at 20'*C and 780 m. m. pressure 
that would be required for the complete combustion of 0'5 gm. of Sulphur. 

(,1 litre of Hydrogen at N. T. P. weighs O*C0> gram ) ( Ans. 1*54 litres ) 

8. Given 100 gms, of chalk, how many litres of CO, can be obtained at 
and 740 m. m. pressure by dissolving the substance in an acid. 

( Ans. 24*269 litres ) 
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9. Ten gms. of native sulphui when burnt in air produce 6 litres of SO* 
at N. T. P. Find out the p. c. of pure sulphur in the substance. 

(Ans. 85-71®/o) 

10. What weight of CuO will be reduced to Cu when the former is 
heated in a current of Hydrogen obtained by dissolving 4 gms, of ZinC 
completely in dilute sulphuric acid. Cu=63'5, Zn—65. (Ans. 4*89 gms, ) 

11. 18 gms. of Potassium amalgam are treated with excess of water and 

the gas evolved ig collected. Find its volume at N. T. P. and at 26“C and 
780 m. m. ( Ans. 3‘73 litres ; 3'98 litres. ) 

12. 880 c. c. of Hydrogen at 180°C and 765 m. m. are passed over heated 

Pb, 04 . What is the weight of water formed ? ( Ans. 0 2882 gm. ) 

13. Find the weight of 6 litres of Hydrogen at 82*F and 760 m. m. 

( Convert 82‘‘F into Centigrade digrees ) ' ( Ans. 0‘54 gm. ) 

14. Find the volume of Hydrogen at N. T. P. that will be produced by 
the action of 100 gms. of Na with excess of water. ( Ans. 48*69 litres. ) 

15. 50 gms. of commercial zinc are treated with 20 c. c- of 10 p.c. (10 p.c. 

=10 gms. in 100 c. c. ) HCl. Find the vol. of Hydrogen evolved at 27'’C 
and 750 m. m. ( Ans. Oii‘6834 litres. ) 

i88 I >8 (Calculations 

involving volume and volume ) : 

( Eudiometry) \ 

EudiometcT I 

Hg + Clg = 2HC1 

^zii 

(i) 1 H +1 Cl =2 ^51^5? HCl 

(ii) 22*4 H + 22*4 Cl = 2 x 22*4 HCl. 

(iii) 1 H+1 vifT^r-^^Cl = l iJT^i-'sr^HCI. 

(iv) 60 H+50 Cl. = 100 c^: HCl, 

( « FTC*r ’iT’fl ^ I ) 

(a) Hg + Clg r= 2HCI. 
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1 1 2 ^T?f^5(- 

(b) 2 CO 4- Og =2C02. 

2 1 2 'srT?^:? I 

(c) CO 3 4- C «2CO. 

1 2 ^T^l^sf I 

/. <£t>iT^«i= 1 I 

'Q ^ircsiii c«Ft4 ^TT1^4 «f?1 41 I 

1. How many litres of Carbon monoxide can be 
obtained from • two litres of Carbon dioxide at the same 
temperature and pressure ? 

CO 2 4 C = 2CO. 

1 2 I 

.*. 2 CO 2 4 CO 1 

« 

2. 15 c.c. of Oxygen are mixed with 60 c.c. of Hydrogen 
both measured at N. T. P. and exploded. What volume, if any 
of gas, will remain ? 

2H2 4O2 = 2 H 20 . 

2 1 I 

.•. 2 C4! f^: 1 'iis c^; 

.*. 30 C4; f^s 15 4S C^s f^s 

^ 3^^ I 

(60-30) = 20 c 4 : f^; '5rnf34f%^ \ 

3. 200 c.c. of Carbon monoxide %re mixed with 40 c.o. of 
Oxygen and exploded. If the resulting mixture is shaken with 
Caustic soda, what volume of the gas will remain and what gas 
will it be f 





2C0 + O 2 « 2 CO 2 . 

1 '^Wsi{ 2 'sf-pai^^ CO-vii^ 7\j:^ 2 

CO2 I 

.•. 48 C^i fi^s 80 ^s c^i fii; CO-vii^ 

^^5180 ^s c^: fij; COg 1 NaOH 60 ct\i fsis 

CO 2 c*lTf^^ I 

(^00 —80) = 120 ^s c^i f^S CO I 

4. Half a litre of CO2 is passed over red-hot carbon. The 
volume becomes 700 c c. Find the composition of the product 
assuming that all the gases are measured at N. T. P. 

CO2 + C = 2CO. 

1 2 1 

CO 2 r»r^1 CO y£i^x 'SJTWSI 

I 

C^CU CO 2 ^t'fw 

X c^t CO 3 1 

J f^^f?l = £00 CTfs pi; 

.*. (500 -£c) c^i; f^s CO2 I 

.*. 2a? = CO-vii^ 

(600-ar) + 2ar = 700. .’. a? = 200 m c^; fi?; I 

^Jt>T (500 —200) = 300 m c^i f^s 

COg >6 (2 X 200) = 400 c^z fk% CO 1 

5. 10 c.c of a mixture of Nitrogen and Oxygen were 

mixed with 20 c.c. of Hydrogen and the mixture then exploded. 
The volume after explosion was found to be 21. c.c. ( measured 
at the original temperature and pressure ). Calculate the 
volumetric percentage of the mixture of Og and Ng. (All. 1912) 
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Ng ^T^^sisslO c^; f^i 

f^f^ Hg-iiiir «20 „ „ ^ 

f^m^m fsi4m'srTn^5i=2] ^ „ „ 
.•. >T'C^T55T = (10 + 20- 21) =*9 „ „ 

'« fapiiT^ 


2Hg + Og = 

2 ^TK^sT 1 
. ’. ^T>l’vC^T55t = *3 'srT?I^5T I 


2 H 2 O ( ^ ) 




.*. f^35fc^-arf^icwcsf^ «T^ = 9 X c>i: f^: .*. 

'st’t (10—S) = 7 c^; f^: 1 


6. 20 c.c o£ a mixture of CH^ ( marsh gas ) and Hg is 

mixed with 80 c.c, of oxygen and exploded. On cooling the 
vol. becomes 15 c.c. and on treatment with KOH the vol. 

f 

becomes 5 c.c., all measured at N. T. P, What weight of each 
gas did the original mixture contain^ ( Mad. 1920. ) 

CH^-jq? ^5ftW5i = ar cm f^: I Hg-v*!^ = 

20 - a? cm f^: 


KOH cOg cnxm^ 1 

.*. = 5 m c>t; f^: 

. ’. =(30 - 5) = 25 m cm Tm 

2H2 + Og = 2H20.(^) 

2 ^t: 1 ^1: 

CH4 + 202*C0g4-2H20.(^) 

1 ^t: 2 ^t: ^ 

m cm fT. Og-^n m:^ 
^ ^xi SB cm f^: CH^ 2ar m cm f*is Og-iiia yfi:^ ^ ^ t 


.*, (20-a?) m cm f^: Hg 





'5ini'35J « WHI 


8 a® 


aa;+<j P~5U 25 

Jt 

4ar-f-20-a?=s50 a? = 10. 

(c2f; >8 Ff:) 10 c^i fki 

Hg-vii^ ( ^t:) -10 ^et: fsis 

CH 4 -. 4 JIJ .*. TErJiT^-16-^2-8 

.*. CIS^-v£i^ > 8 ^^* 10x8x0*00009 *.0*00''2 
.’. «10 X 0*00009 « 0*u009 1 

1. What volume of CO can be obtained theoretically from 100 litres 

CO, at N. T. P. ? ( Ans. 200 litres ) 

2. 40 c. c. of a mixture of CO and C,H, gases were mixed with 100 c.c. 
of Oxygen in a eudiometer and fired. After cooling the residual gas 
occupied 104 c. c. and after treatment with potash the residual gas occupied 
48 c.c. Find the composition of original mixture. 

( 2C,H,+50,-4CO,+2H,0 ) 

(Ans. 00-60% ; C,H,-4C“/o ) 

3. How many litres of water-gas ( mixture of CO and H, ) arc obtained 

from 100 litres of steam ? ( H,0 + C — CO+H, ) ( Ans. 200 litres ) 

4. Air contains 20% Oxygen by volume. How much volume of air is 

required to produce 1000 litres of Sulphur dioxide ? ( S + O, —SO, ). 

( Ans. 1000 litres of O, ) 

5. What would be the volume of the mixture of gases produced when 

20 c. c. of methane ( CH, ) is exploded with 100 c. c. of Oxygen at constant 
temperature and pressure ? ( Ans. 80 c. c. > 

6. 800 c. c. of CO, at N. T. P. when passed over redhot coke is changed 

into 1300 C.C. of mixed gases. What are volumes ot each ingredient of 
the mixture ? ( Ans. CO—1000 c.c. CO,—300 c. c. ) 

7. 60 c. c. of a mixture of N,0 and NO are mixed with equal volume 
of Hydrogen and exploded with electric spark. 38 c. c. of Pure Nitrogen 
are left behind. What volume of each gas are in the mixture ? 

Ans. ( N,0 + H,-H,0 + N, ). 

(2NO+2H,-2H,0+N, ) 

Ans. NO— 44 c.c. 

N,0 —16 c. c. 
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8 . 70 c c of CO are mixed with 28 c. c. of Oxygen and exploded. If the 

tesidting mixture is shaken with caustic soda* what volume of gas will 
remain and what gas will it be ? ( Ans. 14 c. c. of CO. ) 

9. A sample of coal gas contains 45“/(,H, SO^/oCH^, 20*/o CO 5\ C,H,- 
100 vols. of it were mixed with 160 vols of Oxygen and exploded. Calculate 
the vol. and composition of the resulting mixture ( all being dry gases. ). 

10. 25 c. c. of a mixture of gases consisting of Nitrogen and Nitric Oxide 
is passed over ignited metallic Copper and the resulting prodbet collected 
and found to occupy 20 c. c. Ascertain composition of the original mixture 
measured at N. T. P. 

11. Assuming air to contain 21®/o by volume of Oxygen what volume 
of air at 27“C and 755 m. m. will be required for the complete combustion 
of one litre of each of the following gases at the same temperature and 
pressure ? (a) Hydrogen, (b) Methane, (c) Carbon monoxide. 

( Ans. (a) 2*38 litres, (b) 9 52 litres, (c) 2'38 litres.) 

12. 80 c. c. of mixture oi CH 4 , H, and O, are exploded over mercury : 
a contraction of 55 c. c. results ; KOH absorbs 20 c. c. more. Find out the 
composition of the mixture before explosion. 

I 

( Ans. CHji “•20 c. c.; H, =*10 c. c. ; O, “*50 c. c.) 

13. 50 vols. of a gas mixed with 70 vols. of O, give after explosion 50 

vols. of CO, and after absorption by KOH 45 vols. of Oxygen are left. 
What is the gas ? ( Ans. CO. ) 

14. What volume of Nitrogen at 20'’G and 740 m. m. will be obtained 
by the action of NH, on 300 c. c. of chlorine at 15“C and 735 m. m. ? 

( Ans. 99'70 c. c.) 



[ Course Content : Chlorine and its compounds : (i) (a) Sodium 
Chloride. Preparation and properties of hydrogen chloride ; Volumetric 
composition. D. Apparatus for showing composition of the gas. Chlorides, 
(b) Chlorine—its production by the oxidation of hydrochloric acid, and 
by electrolysis of the acid and chlorides ; properties. Only the chemistry 
of Weldon^s and Deacon’s processes required, (c) Bleaching powder : Only 
preparation, use and formula ( without discussion. ) (d) Fluorine, bromine,^ 
iodine as other members of halogen family. 

Use of hydrofluoric acid, iodine in medicine. D—etching of glass. ] 

( Chlorine and its compounds ) 

I ( Sodium Chloride ) 

{ Table salt) 

*211^ 30 51^*1 I 

'« H»IT^ I 

1200 f?F& t£)^t 1000 

I ( Bock Salt) I 

^8'h I S <^) 5 ^ S 

C*fC»f *fTC? ( salterns meadows ) 

I 5fTi^ 

I ^^^^1 f??n I %^2f«(T5T c?c»r 

^s^tzm ’it? i ^* 1^1 

( freeze ) ^ftTl 



€8'b 




I MI'S ^T3C5( 5!F^1 I 

3r^«i I 9r^«i n^ c^ c^ 

( mother liquor ) nf^^l ( Bitterns ) I 



f^—3r^ sp’T ^vs 5[*r*i <£re^ I 

^tTO?f -sfTf^c«ir^ ’ff?im«i «irt^:^ 

c^t WTiC’lT?! C^T5T1 1 C?T^ 

^T^nr^rTii r*r?{i c?q^i i 

W ^ s 51^C«fir Ff« ( block ) 

^^1 I -n^ ^f^’Eii ’fTc«n^ 

c?'Q^i I I ^^c«f?r 

-911? ar^«fc^ f?gi ^ni:^ S'e^f ( pan ) 

«T^*t ^'T«^1 I 5T?:n ( under reduced 

pressure ) I C^T^T^ 

w f^i ^?rrc5Ti ^?r i ^T**fl»?R 

^ ^ »r^m c^«iT^«ifiT i 
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c^'Q^^i >6 ^5it?)Ti:9t^ «T^«l-<rf^ ^^sr i 

^8"^ I NaCi s (^) c^Tmpit^ f^m crff?5T ^tTc^i 

^iJ's? ^fiic^ NaCl 1 2Na+Cl2 = 2NaCl. (^) 

NaCi-ii)^ 'srcsfj ^t^c^traptf^'^ 

^Tt’f c?Ft^t^® 

!• CaClg ^ MgClg I 

^i%2Sfr5i^ ^f%c^ c^ ’«rrc^ c^t 

(residue) -ntp fiHil C*f^$ «rtf5?^t^ 

^>8^ I i C>Tif^^T^ caff?T^® ^‘fA^r, ’?r/5'^T^tir <t»rT®f I 

SlS^C-dq ^r.<>\ i f^jTS^ C^TTf^^t'si ca^filTl^ 

^T’5-^^C*I MgClg. CaClg, MgSO^, CaSO^ 

I C>TTt%TiT^ cIFT^T^^ ^Z^ I f%5r»N 

cmi%^T>i ^t1(c^ f>iw»ni c3FT5jt^c^?r 

^»(:c'sp^ ^T'9^1 I 

AgNOg +NaCl == AgCl + NaNOg. 

HgSO^ '« NaCl-vU^ f^3!|«fc^ HCl I 

2NaCl+ H 2 SO 4 = NagSO^ + 2HC1 
^8J!> I S (i) OlTfenfsT C3fNT^^ '?fTC^ s(Tii1 f^ZW 

I ^^?’SFC«1 I (ii) ^51 CWC^ril ^t^TTI 

^Tg«i f?c5T f^'srf^ 

I (iii) C^tfs^t-st CSFT^T^^ ?Ttc^l3Ptf?I'«P ^Ttf^^, 

c>!t«1, c’Ttf^nt’f c>iTf®iif5i c^itf^nTc^ 

c^rf^r^ ^ I c^Tf%?T^ 

C3FT^T^® ^l%gl ^ 1 

arc^T’f ( glaze ) fwz^ C’lTf^t^ CSPHiTI^ I 

^festC3Ftft^ ( Hydrochloric Acid ) ^ 

^dteStOTS? OFt^irft® ( Hydrogen Chloride ) 

HCl >©: 86'6 18'26 





SS>r 

I s 'Q c3F/f%3sr c^?f 5|^ » 

^i:^Tt3Frf?T I 

’srtf^^ ( Gastric ) nT«?1 Tf^l f 

5r^«l ^JTfa!® <2f^^ ^^1 Tin ^f^9l fir^aft 

ft^fSrCillfe^ ( mariatie ) ^JtfirS I C5f^ <2fstr«| 

'« csFrniOT I ^T?r 

nt«iii I 

I «h8«-<2f«ft^ S (i) ^T^C^IC^st 'S cSFTlirsr 

9tTTc^^ f^>2(nc^ ^®^5r ®[?r^ ■s?jNciff^?iTii-^c«rfc^ 

ciFtf^sf ‘Hit’T-wrc^ «5aT^ ^T^c'^Tc^^r f»r^i istot f?c^ 

^T^c^TcSFTf^^ ^JTf%® ^«.na I 

(i^ <2gf«f1«^ : ^1% ; ^T*JT^«1 ( NaCl ) 

9|Tu f^?(1 

(i) NaCl + H2S0^ = NaHS04 + HCl (150®-200'’ 

(ii) NaHS04 + NaCl = Na2SO^ + HCl (500X’ ) 

^^I’sfNTc^ ^Tcn i 

^^flt ^rtc^rciFif^T 

«ffaj55rl: ’^rcs^^ a 'q c-^ b sftc^ >ft^fT^*f 

«T^«| I A mu{^ f^1 9tT^ H2SO4 l»T^ 

C*l^ ^TTf^C^ I 

^rf^ai ^5 c>t:t *ff91 ^n*r^ 

‘nrf’Tc^F -sdis h 2804-^511 d fw^i sr^^i 

W nT?rc»r^ F ^rn^r- 

»f% I 9fTT3T ^far^'l 

^’I’Ttt?*! I ^ISTS J?f^I wn 

^1^1 sn I 9fiT3TwT':?rif 

« Partington ; "Common salt is placed in the flask and is covered 
with dilute H,S 04 .'" 
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OPtfe? « 

an«rfw *ff%c9r NH^Cl-^iiir ’rt^t of Ni 

Hci ^riTc*! ^ ^trw i 



f53r—HCi ^^^rhTsr i 


(iii) HCI aR*l t HCI 

CjFNT^® >9 HC1-*1|^ I 

^C«fj 5T^1 

^f%C5T nr^ I 

^T^c^rc^Tfii^ ^jTf^i^ «r^i:^^ c*n:^ 

C CTt^ ^f%^i ^^tc5ii <^(Ti:^ i 

^C5tCW=T C^FTiJTt^ WC5T ^ art'll I ^JT^fS c^ ^f^us ^<^<TS 
^TfC’f’SFi ^^1 wc^ ^'s^jn "^cs 9riTc^ 5T^ 

A IFTC? ntcif I 

^C5T 3SFt^ f^^Tpf^«t ^TfS^I ntcif I ’iTTf^C^T 

c ^iintgr ^ ^tSc^'Q A mz^ ^ ^rfc^nr 

^Tc*f stTf^^t ^Tc^f I ^Tt?1 '«ff^^ ^^^^1 ^fil^ W 

^’a^csT *f]^f5 ^fir B ^1 ^ I B a^c¥?t ^ A 

>fT^ ^ I ^T^T?r 

B 3rrrv?r tr^twi «i}^f& 

c^ fiTT® 'srtrr JFtc^ii c^^T5 i ^*ni 

«rfc^ ^TC5?»r m’tTwi *«rTc^ i c^tsr ^ni'Tcij 





^6^1 ^^1 C^^T^fir 9f^’S( 5PtC^ ^^ ^1% B 

3rtc^ ^ I Anti-Saction C5F\»f9r \ 



s»tr^< f^—Antic-Suction C^\*l®f 


(Vi) HCl ^trt^ S 'Q 

f^is% HCl 9{jTJt nt«^1 \ r?g1 

HCl 5fjt7f ca^Tf^^T I ^t?I1 

I SiCl4-l-2H.20 = Si03-f 4HC1. 

i(^0 I (Manufacture): C^If^ (Leblanc) 

C^lTf^^T^ (bye-product ) 

'«ijTf^® ^ijt^ ( »> ) i NaCl 

'« M2S04-oq?r f^a!i«f?:^ (east 

iron pan) %^n ^iil l 200‘’C 
(fire-clay) NaHSO^-^^ 

( coal) 1^^ 600*C ^$11 I 

j *11:131^ ’iN^ ^ 



cstfw ■« c*rH 8«> 

»ff«U Tl ’Iffe?! «ttr^. ^tS*l 5I»I ’*lW ^1 

^tapt^ ; NaCl+H 2 S 04 asNaHS 04 -f-HCl. 

v<)^ NaHS04 'Q l&Tf^l ( raked ) 

; NaHS 04 +NaCl =Na 2 S 04 4-HCl. 

^f^53R I ^^irs ^rit?! ^ i 9tJT>f 



(tower with coke ) I 

^ I 

^tJt^ ^ ^ nNC^^ ( stoneware ) 

w fjr?i 1 I ( siphon ) 

w£i^ c^t^sr c^f^c^r ^ 

^tlT’T 

«f^Tr?r® ^ I ^ ’tJtC^II sf^T^ ( counter current ) 

» ^Jtc^n WC^T 

I ^t^®i ’tjT^ 

^ ^ I ’iiT»i ^z^ s«l^f5 ^zw <stz^ 

^Ci? I ^«T 

<22r^tf%^ ^ I c^ e-eiT^c^^ ^z^ 5i1 
















’ll’ljfiw ?!»rRR 

I 28% «ttc^ 

'«'« ^3 'iRT^ 1-141 >at ’=OTf»iro JiTsifii^fit^ »imf» 

’iT»r»FTt®, '»rlr>rl5i’f -swif^. 

CSfT^lt® «r?fe -siafi 'OT’FI CT>fi|7|r Grtjrt^® fi,^ 'HT^TWflf® 

^jiPiiws ^»rtir 1 la^ ^iTfrocr 

cm?rt®. (RftsT’i csFfai^ «-atiirs fvtTt?l 

>it»if^fefii7F ^ijTfji®, cjFmt^® 

I 

( Synthetic ) cm^l^ 

caFTf^^ '6 l^T^C^TCWSi 

I C3fTf^^ '6 ?ttc51- 

CSFT^T^® I 

Cl2 + H2 = 2HC1. 

•».H^ fror—HC1-<£1^ ^cnjtsntw*r 

c>nt?^-^es ^*t«ft?in c»iTa«i ^9i i Tjntft® ^ 
ft9« I «>i=fs( c»c-i jrera jni^?T? ??. circn ^ 

i8<? I 2 I (i) fT^C^rcWJT C3FT?T^® 

^ T^TcstI ’^T€! 9f j|>| I 

(ii) "STCn^ I 

(i«) wc®r arNi^l s art^j i o“c 

’W ®caT an 408 ^ c»ii^ftfen ?tll»t 5K I 

OTWW tfNi S «rjnmiiRn ^ (5^ ^ ^ 

^ Hci 5tTtc>t rt< ^3 1 mcT ^(^1 jf-rt^ ^ 

fsi&KTt i53CT 53ts I ’tjTB’RI ^31 lff« 




CSFtfiR « 

irfsr I 5?t5r ^T^Tc^ spTr^^ ^*fT 

I 

(iv) 5t^CS?tl3Fff%^ 500 Wff 

0°Cc^ 42% HCl ^jTrc® I ^Sl ^ITPIC^ 40% 

HCl <irtc^ » ^'^=1-20 I 5tt? HCl 

er^c^ HCl ^rifr i i 

HCl !?^«i i 

a?^*tf5 9|T]5 I c*FCi5t 760 f^: f^s i5lcn ^=^^1 llO^C^ 
C^flc^T 20-24% ( c^fir^ by wt. ) 

I 1 ‘ilt 

3?^®! ( Constant boiling mixture or eutectic 

solution ) I 

(v) ^Ttc^fCIFTr^^ ^Tir" cnT5l( fumes) 

■^Tr® 1 <£it cm‘t^ 1 ^TToif ’f:? ^«f11 

(vi) ^?I5T 85‘‘C I 

-f^-sjf^^ ^1^5? 1 111-4”C I 

(vii) c^T^C^r ^ :?t^T I 

• (i) ^ 'Q i 

HCl 9tTT^-ri5 ‘ ’tJt^'e ®ii:^ ^{1, 

^f^'Q ^T?( I 

(ii) ^^1 5f|%^ NH^^Cl-vfiii >cia[ siT^TI C^'m 

I 

: vfi^fg ^TF?'Q ^TtC^Tf^^T'si C^T^C^ 

HCl 9fTT>i-^< <2fc^’n I ^TSfr^Q o(m 

?H I 

(iii) f%f»f| ^^^11 H+ '6 Cl” CWli 1 HCl^H'^ 

+ C1” I v«l^ ^Ff^hr (monobasic) I 35^®1 ^*1^ 

^r?r I I 

*(iv) l(t^ fip?r|: ^ff^c^ir Na, 

Zn, Fe, Mg, A1 ^i:?r 'Q sjT^S^ 



5rr«rFf^^ 


fs(t9 

Zn+2HCl = ZnCl 2 + H 2 j Fe+ 
2 HCl = PeCl 2 + H 2 . vii^ f^n HCli:^ 

«nJrt«l WC^ I 

^ HCl f^5l C 3 IEf^^^ 

I ^?S A\-^ f^1 CSFT^T^® 

"srsrfjsr'' c3Ft?it^® i Ag, Au, 

Pfc, Hg HCl ssr^ ^ HCl 9rjT^ ^1 "srTsFt^ 5?1, Cu 'Q Pb 

tf 

5fT^ >6 ^ HCl ii}t?n I 

^f%cw=T'« ^TTf%c^?r vsj^ar 'srtspt^ i 

4 Ag + 4HC1 +03 = 4 AgCl+2 H gO. 

HCl S(T^^ ^ 

cOg I 

CaO+2HC1 = CuClg + HgO. 

HCl+NaOH = NaCl + HgO. 

2HC1 ^NagCOg = 2NaCl + H 2 O +COg. 

CaC O 3 + 2 HCl = CaCl 2 + H gO 4 -CO 2 . 

S m HCl s?b 

HCl ( Al ) 1 

(v) ; 5 ?IJ ( MnOo, KMnO^, KgOrgO^ ) 

vsi;^!^ Cl 2 I 

Mn 02 4-4HCl = MnCl 2 + Cl24-2H20. 

2 KMn 04 +16HC1 = 2KC1 + 2MnCl g+SHaO + SCU 

(vi) 'Sfjtfir® '« 

fsi4W ( Agua regia ) ^z^ 1 C^ST 1 ?rtfBsiT^ 

I 

%^<t 1 HCi-cH^ S (i) HCl NHg-oqif 7\z9f 

^f^csr NHj,Cl-c9ii TTf?) c^Tt^l I 

(ii) AgNOg-cqij HCl-oi^ 2 ??:^ ^1 CSFtsT^C^^ 

AgCl-^? >rt?1 ^^z^ ’fT^m I 



OPtfilsi « 84« 

NH^OHic^s 5||^ HNOgi:^ ^aft^J I 

AgNOj + HCl = HNO 3 + AgCl. 

(iii) MnOg « CSFTf^=I ^ I 

c3Ftf%^^^ ^ ^T?1 C5^^ Tin I ^rfl’Fn 

HClc^ CIFTf^CH^ I 

HCl nf^Ttrc*! I 

C3Fff^5T ^ C3FT^T^® ^T.nT*rc^, 

^(t^ I «inf»ro5?r s 

<2f'^Tc?i fii*ffr^^ ^ti — 

(i) b!(G^^ ( Analytical ) 9^^ S (%) 9^^ 

( Synthetic ) : 

( 5 ) (Analytical) S (^) (Hoffman) 

S I 5ttU ^tc^fCSFTftl^ 

^tCcT CTIiFC^ csprfe ^JT^f ^ CW<PZ^ 

9fTT^ I (HCl ;^^«l '®f^v1^c?(^c«l Ha '« 

O 2 OT I ) 

’ift^ t (i) =9,^ (limbs) A, 

B, C I ( Voltameter ) I (ii) nlc*!^ 

I I ^’RI 

E E Rirc^ I ^C5?r H -sj^j fif^i 1 

■ mf&^lTTl Til «lTf CIFTf^^ ^ill ^wm ^TI ) 

Tin ( C-electrodo ) *^IK^ I »ilt I 

(iii) ?i«fj ^n?i ?in[^ G sjiTCTF I 9115 5T^C®1- 

CsFtf^^ ^TTPlC^Tr l>Tt^i:5T ^ \ 

(iv) . 9it^ ^T^Ii^TCSFTf^TF 

^fjiug? ;5^«i iFT^r ?it^tc^ 

Ti«(r 'sfiTn^ Titc’? I C 'e A ^ 





>if^^ a[^c*i «r^ ^T^f61 <2f<«rc^ ^TwTr® caFtfif^i 

^|?[i HCi-di?r jyfhf^ 

a 

I ^JtC<«lTC^ ?ttc^CW5T 

ntr ar^*! cspTfiw 

mi ^jtwrcB 

csft!?^ ^jT^ I 

^%f5 f^i ^ 

^Ttn ?tf?^i1 ?t'«l 
^ HCl 

■gf^ ■^fillil vfiT 

I W ^Tn^i 

^TtWtC® >l’^'f CSFff^:? 

'S Vf^C^TC^ I 

% (i) 5tit>I WCTT I (ii) f^lf^ 

9tlT>! C3Ffr^S[; Til<^1, wm I I 

c'5r^>rt? 'Q i 

f*i^ % 5t^c^rc3Frfii^ 

csFTfir^ I 'iit "« csFTf^^Ji^ 

mm m \ 

'Q csFff^JT '^Tc^ ^r^i wT^i m 5111 

^ 1 

(^) ♦tt?rW-’T^^ S Na NaHg >!NTii«l 

HCl 9tTn^5 I 

2Na+2HCl = 2NaCl + H 3 . 
t (i) '^t ^ U-^tfA I 

D sfm c^»ri I ^ ^1^1 ‘ 



•issr? ftai—^¥5]t5T ^3 



'^tc^ C ( tap I ;ii) XJ ^fg 

I B HCl 9fTt^- 

^ 

d %fiT^1 ^TT'e I fiFf <Tt?I*r c 

f^1 A m 

^Tf’T® ’TlTC^r sf% 1 (iii) >6 

*TjT 5^^ I C ’TjtF^^r 

♦im f?9i ^rm? 

v£i^^c»r I A 

m = ^T^?r 5Tni A 

^TtC>l^ ’«rT?f^5T E ?^Tii frrKl 

«TC^t I (iv) c^T^1 =1^ ^a? « 

>lT^T3r NaHg ( ^jr^T^i^rT^ ) >i-^< 

sfs (v) c?rT3!l 

t^al aat aifaai a^faai 

a^caa^ata ^^ra am^ ^'S i ftsFai >Ta^ ^af^^ -njT^c^ 

aai ^'8 I 

; (i) s^:®T ^ta? I '®raf*n^ ^jTc>ia 

m=*aTn^caa atia 5H i nal’fta '8 ^ca ^as^i ^a^ arc^ i (ii) 
•<?a, 'srafal aiTcaa ^Ta^=T ^Tw^a aitc^ia 

I (iii) atai c?ai ata ca ^aW aiTa i 

^Ta*i^^Tr35 a^tft afac^r ^f%ai *ajTc«Tf®ata aTai 

c^rrfa^ aa i 

^ ^ra^a ^T^c^Wffa^ ^nfac^a ^iTca tiiap 
^ta^a rf^r^t^a atc^ i 

^ % (i) ataa-a*xaa a^ta^i '^(^jaTca ^ ^ta’^a 

^^c^sptfaaF ^Tfaosa aiTca ^ta^a ^T^c^Tr^a atr?F i 
(ii) ^^aiTa a^aFl 'Sf^aTca aT^c^^tfa^ 'srjTfa® aiTca aata^a 
rft^cwa '6 cSFTfaa atc^ i ^^at^ ^ma^a ^f^c^kSFTfa^ ^Tfa® 
*ama ^ta^ ^T^c^tc^a 'S 'srta^a captfaa an^ i 



f^—catf^a 
«r*rt«?r 



84^ 




(^) ( Synthetic ) • v£|^ 

C^ '9 C3Fff^C5i^ ( ^1 

) ^?ii ^lirraf HCl i 

’ift^ S B >6 C 'S c^it&l SI'S I 

(i) ’it? ^tc^csFTf^T <snn 

'fl caFfto^ T^mz^ (fused) CaClg ^T^l ^f?iKt 
*r^ A ^T55(i:»r «r?:^*r ’?F?t'9 ^^*1 ^i 
^ I I (ii) ^T55{?:3 t ^Tw 

^^f5 ?rff55irsi (P, P) ^Ntcsn i 

^ (induction coil ) Tjcif c^N 'smj 



f^—f%nFt^ ^ 

^<V^T?51 I (iii) Hg 'Q Clg-fiic^fiim ^fcif ^ 
c3Pt^T^^ I %^5 t ^?r t fT|!sr?:«f^ 

S (i) ^l5il^C^P TO’T ^TR^1 

ni^c»r?[ 'siw s?c^?i »ii^fB cnt^ I c^u 511,- 

^1 CffTC^ 511, nT^?« 5 tc^ curc^ ^^ 1 y'Q-gTi:^ 

'srtn^csi^ C^T^ iirt I (ii) ^*111 

l?tf%^1 WC^il ^C«fT C^T^ I >1^1^ 9fTTJT 3?#)^^ 5^91 ■ 

^C3T 5f% ^ I 5 ii:5t c^T5i i^Tti:^Tcw5T i ^m*l 

^3rT^T ?^T^cwTc^^ '«i^fnl ^-*1^ ^ 

^^ 1 n^l’SFt^ c?^i iq-hi c^, -nitr^T?! ^sih f%t- 

AgNOg?! m I 

NH4(OH)r« ^ -5tT? HNOgC^ <irfr^ i 

^^!rtN ^^’fH ^TT>1 HCl. (iii) 3^^«t KI Ic?f ^ I 

'?r3niK :?^c«l c3Ftf%5r <«rTc^ ^'l i ^ftw\ ’^T^l ^T^c^'n:w5f. 

'Q C?Fff%51 ^"*J< I 



1 (lPtf^=2 ^TK^sf 

Tf^tCWi( CIFtTf^ ( 9rTt>f ) I 
f^4k s '^fHFt?T ttti wf=n c^t 1 ^tir^ 

1 C)FTf%5T = 2 ^^c^fcefsr C?FT?IT^® I 5tTtC^? 

.'. n ^-al^ 4- n cwt: = 2n 

• ^1 ('®riTs f^t^ )| 

.'. 1 ^t: + 1 cwt: = 2 c^Ts 

.'. 2 1^: + 2 c?Fts = 2 ^ts c?fT; 'srt 

.’. 1 ^ts *f?r^TtI^+ 1 ciPT:wtl= 1 ^ts cipTs 
(^T; c^U = ) 

.*. 5f?.^f% = HCl, •.* '®It®tf^'^ '6^;! = l + 35’5 = 36*6 

hci-v£iii i5r5?t^ (nfhpf^ )=18*25 

*.■ "^wsr = 18*26 X 2 = 36*6 

'srxtfjfOT HCl i 

(SFl^'fes ^T^c^TciFff%^ 

^ (3Ft?rt^ ^z^ 1 *ft^, 

MgO + 2HCJ = MgCl 2 + HgO. 

Zn + 2HCl = ZnCJ2 + H2. 

Ca(0H)2 + 2HCl = CaCl2 + 2H20. 

CaCO 3 + 2HCI =c CaCl g + HgO + CO a- 
c^T^T c^z^ ^t:?T^T c?FT?t^^- 3?^ i 

AgN 03 + HCl = AgCl+HN 03 . ( ) 

Pb(N 03)2 + 2HCl = PbCl2 + 2 HN 03 ( ) 

«rts AgCl, PbClg, HggCla. CugClg 
wr it^T I PbClg WC5T I 

^ 1 C?PNf^^ ^rf^rai W» NaCl, KCl. 





C«FT^ AuClg. C^U 

<3Ft^T^^ ( Ilg 2 Cl 3 ) I ( MgClg, 

6 H 3 O ) '^Tt’T fiiRI MgOc^ I MgClg 

6H20 = MgCl2, HaO + SHgO • MgCl2 + H20 = Mg0 + 2HCl. 

Tftiri i5^5c^ c^siT’! 1 

( 3 Ft?rfe®^ : NaCl-iii^ ^*1 ^ ^ST 1 

I KCl 3 Ttm<t CaClg f|'sir^3^ 'Q 9fjT^ 

HgCig 'Q AgCl ^c&T^rTf^C^ 'Q ^tW- 

ZnCig ?rrt^ c*tt^^^cn 

f^cn, AICI3, 6H2O c^'tTO fsi'fr.ii I 


C^tf%^ ( Chlorine ) 

—CI 2 ; ^ts 'e; « ^t: 32 35*36; —]02®C 1 

—34-5°C I 

icMr* I ^Rsirt^r t -sft? c?^ cspif^sr 

C^>5f I 1774 %«T (Scheele) ?ic<^ ^Wcsfl 

^TT»T ^C?f 5 { I 

] 'Q MnOg-^fiii 

m Oxy muriatic acid I 1810 
csfs ( Davy ) cwTf^=( C^ ^T^1 < 2 mte| 

wgr CIFTf?l=l ( Chloro-pale green ) 

I ^R’rTii S ca^Tf^J^ CTft^i ^1%n1 

^ I 7tT 5(W er^^i (NaCl ), 

f^ST^sr (Sylvine), ’f&Tf^i^lN crt^T^® (KCI), (Carnallite 

KCljMgClg, 6H2O ) <tT^T[1 Trm I 

^«i *rr6^i ^ I «f^ csFt^iT^^ 

( KCl) «TT'Q^1 ^ I 



C3Fff^5T 9^^ 

1^0 I S ^1% S (i) HCk?F MnOg, 

HNOg, KMnO^, KaCrgO^ «f^f% WTf^ ^f%?1 ^1 HClrv 
ftfs(^ ^1 (ii) *fT^^ carfiiTl^r^ ?ir?n 

•^f^l ^1 (iii) ?T^C*rrC3FT?T^^ 'Q ^nf^IC^lI 1w^n ^1 C2FTl%=T 

I HCl ^1 ^"5 C?FTf^=T 

\ 

KgCraO^ + 14HC1 = 2KC1 + 2CrCl3 + 7 H 2 O + SClg. 

Pb02 + 4HCl = PbCl2 + 2H20+Cl2. 

HN 03 + 3HC1 = N0CI + 2H20 + Cl2. 

^i) HCl 

W ^1 S HCl-^^ 9tt^ 3?5^cfc?p ssf^vf^fsfi 

^TTC^C^ ^ ^TTCSlK^ C1Ftf%5( Tf'QKI 1 ( HCl- 

m ) I 

i^) wt?r*i ! (i) A jftc^ 

'a>1 'siTt^ff^W MnOg ( Pj'rolusite ) 1 jptc^ 

D W f??l1 <4^15 B 'Q 

C ^T^tt'Q 1 E W 

I (ii) ^3( HCl MnOg-ii 'Q*^1 

I c’^t^ ^Mf*f 

I SPTc^ I ’TIT^ 

^ I v£i^ 9rjtc>i f^i HCl f^fjsr® vitc^! <2r««ri:^i 

F f??l1 HgSO^ 

G ^<T fel ^^T11 m Cirff^siC^ 

H 5fjT ^"n «l?r TF^l I afiifu c^t^C®r HCl -6 

csptfifsi c?FTfii^5r^ 

^1 c^c^r ( HgO) 

ffhf^ ^ I 

affe^ 5 cspTf^snrv <tt?jc??r ti -^If^ ^*1? ^n^ 

^ 5T", -^w nT9? ciFtfirsi ^1 ^ap'hs ^ c?Ftf^=i 





I =51 arf^?r (NaCl-uq^ 

^?1 -m I 



’\9^K f53[—Cj|'Tf%5I-^<?’!m 

f^sirl : ^Tc’f z >rT^T^«l ^-^U 

C^tl 'Q MnCI^ ^ MnClg-iij^r 

^ 1 ^tc’T cwtf^^r : MnO^ + 

4HC1 = MdC 14 + 2H20. MnCl^^MnClg + Cla ; 2MnO^-^ 

8HCl = 2MnCl3 + 4H20 + Cl3 ; 2MnCl3^2MiiCl2 + Cl3 ! 

(^) MnOa-^ 3fCSf HCl-^^ Jptt^ HCl C^T=T 

s(t^^ ’ttpf IlaSO^-vii^ ^fS ca^f^sT 

I m i 

<£firfel «t?[ 5'tC^ MnOg vs KCl I HgSO^ 

ciFrf^5( I 

J4^ «ft^1 ( Halide ) ^us a^TC^Tc^sf 5it'<rhl«l 






















Brg « I 3 I JittfT?!*! viit5R*f: 

2NaX + 3 H 2 SO 4 + Mn 02 = 2 NaHS 04 + MnS 04 + 2Ha0 + 
Xa(x = Cl, Br ^11) 1 

(^) ( 3 Flf?f 5 ^ < 2 |^f%S (i) HCl V8 KMdOa 

( Potassium permanganate ) ST'S I ^ 1 c?[ 

HCl c^ 5 T I 'srjTf^i® uTf^r^r 

I CIFTf?!^ f ^1 ; 2 KMn 04 + 

16 HCl = 2MnCl2 + 2KCl + 8H20 + 6Cl2, WCo1?l 

(ii) wtz^ f|[f5*N [ Ca(OCl)Cl ]-vii^ 

-stt^^l HCl Tl H2SO4 c^T^I ctPT^I c^Tf? 5 ( nfe?1 J 

Ca(OCl)Cl + 2 HC 1 CaClg + HgO + Clg. 

csptfircif^ ^c«me.^w 3 ( s (i) '®rrff^ 5!5 
-^ 1 ^ S ^1 ^T ^15 NaCl-^^ 

^t?l NaOH-vii^ 'Q c’lTf^^Tt^nr ^TwTc^ 

I HCl-^^ CRH NaCl-^£|^ tTI^ ^'^ I H'TH'I 
NaCl HCl I HCl 'QCH^^^T 

< Weldon ) '« ( Deacon ) €ftH 

NaCl-vf)^ T^^ : ^Tcn 

NaCl-v£l?r HHJ f^5I1 HJjTC^tTc^ { cm^tH ) 

C^lTf^HT^ ^jTcsfTc® ( ^rjt^T h^Thh^T ) ca^TlH^ 5fjTH 

I fHHH cai^H C^Tf^HTH 

I 

fapni ^fm NaOH- 

Hg ^JTWTC^ C?FrfHS( ^ I n%f^ HCH 



8^8 




ttfes NaCl=sNa+ + Cl-. 

! Na -**+0 =s Na : ^JtWTtC® : 2CI“ = Clg + 2e. 

2Na+ 2 H 3 O = 2NaOH+Hg. 

CSFffIsT NaOH-^^ 7fi:«p ^•\ ntRT 

WTl ’CtC^F I NaOH-«ii? »TCif Cl-cS^ NaCl 

^: 2Na0H+Cl2 = NaCI+Na 0 Cl+H 30 . 

: csispii? cwt^ I A (tan^ ) 4^5 mP 

^ (tap) B 9ftc^l C, D, E, P ^5T I- 


Graphite 



•«*5T^ f53f—caFtflm ^cnrr^’^r*f5r 

U ( perforated, steel 

plate ) <»iT3l I I fe'SfsTSr 

’JTTc^ I 'srrTc^sfT^ 

I ^jic^iT ^ «rc^ni^ (N) 

I ^C5it^ (SfcTTdF feTO?r ajt^sf wr«il ^ ^ 

3rf^5i u ♦rtrf' =1^ 

^ i. ^TORT irf^^T^ w f^ 'mi odpy 

4rw^ ?« 1 .srppt^ 

c^’f ^ I u-*rfi5c^ o(3Rr 






jffB^ 'srrT^c^^c^f^ ’j^fT f^i 3jT^5r c^Tir 

1^ I ^TTC^rc^ C’ftf^Ht’l ^C 5 l^ ’Tf^^ NaOH 
91^^ I css'll ’fJt^T P 5?®r f?in ^f^?r ^ i 

c fw?l1 ^1fT^57l ^ 1 ^TTC<«tT^^ 

NaOHc’^ ^C?r dj'-ii^ W 

fir3l ^tc’f I 

CIFtf^^i:^ ^f^7I1 H 2 S 04 -v 11 ?i 

f??i w ^56 5Kn c^t^T^ c5tc« ?W ^711 

y^ (ii) ^z;m^ (MnOg) i 

10% FegOa '6 90% MnOg I '« 9ftB 

’m® ( stone ware still ) ^'8K1 

c?pt1®?f ^1® f?9l I 

MnO 2 + 4HC1 = Cl 2 + MnCl a + 2 H gO. 

MnOa-tfll ( Recovery ) • ^ftlRr 

C3Ft?T^^ (MnCl a), C^pf'^T CjFW^® PeClg '6 HCl .s(^f% 

*«tTC^ I ( spent liquor ) ^IP:®^ f^JItWC’n 

^f^l di^fB §TfC^ 5lt?1 gsirnT'^C^ (CaCOg) %-; I 

HCl ( neutralise ) 1 C^fn^ [ PetOH)., ] 

'srMSf^^ I tjtC? ( settler ) 

^^1 ^rf*f ( sediment) R^T^C^r 

MnOlg 'Q CaClg ^Tc^ I Cb'ISfff® C?t^?nTC® ^^^1 

35-40% ( milk of lime ) fw^l OO^Cc® 

^ s'Q I ’1*(T 57^*1 bTf^® ^^11 

^t®C^ '^1®^ ( Oxidiser ) I MnClg ^TTl 

®Tt9fTf^^ [ Mn{OH)2 ] I TO Mn(OH)2 

^%^5( TO1 (MnOg) ^ 1’ 

IX:^-^ nC9f ^Tt^f»TTO ®JTWt51T^^ (Manganite 
CaO. MnOg ) 9|J5^ 1 ^1 ( Weldon Mud ) 

I ^T^Tcij 3^cb I 





MnClg + Ca(0H)3 = Mn(0H)2 + CaCl2. 

2Mn(0H) 2+2Ca(0H) ^+O 3 =* 2CaO, MnO ^+4H gO. 

<lTCi5 

ntc^r I ’FT'fA HCl^^ 

I 

CaO, MnOa + 6HC1 = CaCl 3 + MnCl3 + Cl^ + SHgO. 

TlT^it^ ’rT^niT^’lT^& C3FTf?5( 

I 30% HCl <3Ftf5=T ’fT'Q^I I 

^^4) HCl ^TT^r 3 !?il^ I 

■ 

v^Ciii) ♦fife t S 450*t^ 

C3Ptf^5l c??f I ^1\ ^iT^Tgr HClc^ 1 

4HC1 + 02 = 2H30 + Cl3. 

»f^S (i) 


WATER 

'•' ■I'Cli 



fB3i—f^r^'?r 


HCl 9fTT3^ ^6 (2:4 'sitTi^^st ) i£i^f& 

^V8 (P) H2SO4 '9 (ii) v£.^f6 >2imci5 ( preheater ) 

«C«TT^^ ( iron pipe ) fir^l f^«fc^ 220‘’Cc^ 












csprf^ c^5t 

I (iii) C9fT^t?l ( contact 

tower ) f??1 I «ii^ ^ 460®C-c'® ^ *l5" 

I csFT^T^® f>i^ i 

HCi I ^ c?FTf%^ 9rrT»ic^ ^ ^ ^r:« w >[ ^t?(i 

HCI ^ I HgSO^ ^T^l 

460*0^^ ca^T?lT^^ C?FT?IT^^ '9 

I f^siTn 

I ‘il^ ^1%tlFt?lT^® HCI 

>lf^^ f^gi ^Uv[\ C^T?rT|^ I 

f^ifl • 2CuCl2==CaaCl3 + Cl2 ( ^5 b ). 

2Cu2Cla-t-Oa = 2CuaOCl2. 

CoaOCla + 2HC1 = 2CuCl2 + HgO. 

CuCia I 

vii^ <^1%*:^ 60% HCI Cl 3 ?FC?r 

C1PTf^W<I I 

< 8 -10%) artk^ I ciFTf%=T i 

I CiFt^ 2 (i) ( fased ) AgClc^ -^w 

^c*a ^f^'is 

I (ii) AuClg, CuClg, PtCl^C^ 

C^tflH ^9^1 ; AaCl 3 = AuCl+CIg j 2AaCl=» 

2 AU+CI 2 . 2CuCl3 = Ca2Cl2 + Cl2. 

I *r4 2 2 CIFrr^Jl I (ii) 

^T^^n’Pl 2J-^ei-STit 1 ^Jf^ 4?[?, I ^3?1 

’tJT^ I ^^1 5TT^ 9 ^^11 «it^ I 

^^1 1%^ ( mucous membrane ) I 

I (iv) Ffcn 9 ^?[Sf ^ I CSFTf^ 

^ :{c^^ srrc^ ^ c?Ftfii=? ^rrT»i 

w^9im^ jTc»t?i 5T-T ^fr? I =JC3!«f 





S'^ 


CSPTf^sr ’Tim ^?r3T ^ I C?Ftf^^ ’Tjtn - 102®c 

I (v) j5t^t I c^Ftf^csnr artwt 



fTOi—oFtt^sT ^ srr®T? >&-^ 'SiWs 

5|?r3r wpsi ap^ii I crrfl^r f^fsicar 
c^^rtcsri «rtr« ^*tr®j ^ i 


HCl-^il afT^I'sT^ ^C5T^ I (vi) w^«|^CeT t5 f 

«(< % (SFTfts? f^%! C^ I 

i}) 'arc^RT fi 5 ?I 1 S C 5 t? CIFff? 5 f : 5 TC^ 

f^1 I (t) ^r<T^'i ^ 



'« ciFTf^rwii '« 

( Chlorine water ) ^c«T I 
^c%' 'srt:^'' HCl ^8 

HOCl ^C?f I HOCl 

"STfe^Ji 'S HCl 
-<FC^ I WT^^TJT O-^^ 

C3Fff^=T-^i:5fiI ^T?f^, 

flwT^=tT*t^ ^s«i <«rrc^ I 
H20 + Ci3 = HCl + H0Cl 
H0Cl-»HCl4-0 


f^—C3Ftt%=r-ef?l h 

’?tftsTfC4' 'srftrcflum fe5»r i 


C3FTf«5i ^^z^ 

HCl-^^ ^ siT^r I C^Ftf^ST <>lTf^aT 










• 2 CI 3 + 2 H 2 O ?:± 4 HCI + O 2 
(■n) c^ff?iH (Cl 2 , 

lOHgO) 5ir?i c^9[t5f I 

(>?) C?FfftR M9(^ '« HCl ^<111 I 

2Cl2 + 2Ha03^mCl + 02 

(i) : c?Fff^^ ®ic^ 511, ^?1 I 

■^^?T>T, ^*Th» 

^JTC’I I 

C3^ff^5T ^1 

ta>i r^c’spn I fifc^T'^ ^«n ^jtc>f 
^d, 5’®T^U1 I 

2Sb-hSCIa = 2 SbCl 5 ; 2 Bi + 3Cl2 = 2BiCl3 j 2 AS + 8 CI 2 = 2 ASCI 3 . 

(9f) ( deflagrating ) FT'^^5 

TfTifi -s^t^l 

^^5? I 

4P + 6 Cl 2 = 4PCl3 ; 4P+10Cl2 = 

4PClg j Cu*4"CI 2 = CuCl 2 

(9t) STHfff (bulb tube) C^tf^- 
(3Fff5^ ^TT>r 

■C^f^T^ ^^p( 7\f^ w.^ I 

2 Na + Cl 2 - 2 NaCl. 

(iii) OFtfilCsra ^t^CStWWfl stRs 
« 

(^) ^t^c^c^=r c'sr^c«T^ (^) c’Pt^r ??T^c^Tc^r=r?r 


H 2 



H,-^ esm 



8Ho srt«(Tf^ 

(^) S (>) 

nftvi-5(9r TT^-'sftK^ '9 ciFTf^^ ^Ti:>T ’tff 

sfTf^l c^Mc^f f^i 'srTf® 

>[C^ c3FTf^5r 'S 

HCl ^ i ci\i^ ^1 

^Tc^Tc^ ^TRi:^ ^Vff 

r3Fin va I 

{\) c3Ftf%=r '9 

^Cil ^ I C^m 

^11 iiK, c^m 

»*5T< —Cl, ’DTP! f^UI ^1 I 

(>») «r^fir^ 

caFTfe «1TC^' ‘il^s HCl-vH^ C«ft^1 C^’tl I 

H2 + Cl2 = 2HCl. 

Jfc _ 

w (?rtc^ (j») ‘nm’f 

(CxHy) (Sfr-^*f ^?T« I ^^1 srm c«rtilTc^ W.^r 

(C) 'Q HCi I 

(^r) W f>!^ ( turpentine CioHm ) 

ciFTf%=r ^TTc>r ' 2 fT:^*f ^^T9 i c^w HCl 

rit’r I C3Ptf%=( ^tf^ ^9 ^ 

HCl 'A^X ^c^ni (soot) wtc?ni ’tta WC'sr; 

CioHi„+8Cl2=3lOC + 16HCl. 

C3Ftf^5I 9tTK*r^ ( CH^ ) ^ ^^15 ^T^C^C^sT 

’Ta ^**ltaFC^ CHgCl, CHClg, CHClg ^6 CCl^^ 

1 






(iii) CSFTf^sT 

^ 's ’Tt'spt^^sTc^ 

f ^^1 ^11 

(iv) 2 ^^u^^ C?fijiltf% C^, CSFtf^si 

3Fff^^ fs^^n ^f?C5T HCl 'Q HOCl I 

(^) it®1 ( NaOH, KOH ) 

’®rTTr>TC®^ c 3 FT?t^® ^ ^Ttc’fTcaFT^Tl^ i 

Cla + HaO^HCl + HOCl ; 

2NaO H 4 - HCl + HOCl = NaCl + NaOCl + 2 H 2 O. 

(^) ^f%ni€F ciFrf%;( ^7t^ ^ "SFTc^^ f^^l 
ciFt?irt^ « ^ttcntcFhiT^^ I v£it 

3C1 2 4- 6NaOH = 3NaCl 4- SNaOqj 4- SHgO. 

3NaOCl= 2 NaCl 4 -NaC 103 . 

. •. 3 C 1 2 + 6NaOH = SNaCl+NaClO 3 4- 3 H 3O 

3Cla + 6K0H = 5KCl4-KC103 4-SH20 “ 

(^) ( CaO ) >9 ^5T [ Ca(OH )2 ] I 

^T'S; « ^zmi [ Ca(OH )2 ] cSFtf^RU f^1 

2Ca(OH)o 4 - 2 CI 2 = CaCIg 4-Ca(OCl)2 4-2H20. 

’TTXC^ ^csp Ca(OH )2 I 

Ca04-H20-Ca(0H)2 

('sr) C?Fff%s( [ milk of lime, Ca 

(0H)2 ] ^TT^r^TflN CSFlC^^ ^ZH I 

6Ca(OH)2 4 - 6CI2 == Ca(C103)2 + SCaClg 4- eHgO. 

(®) [Slaked lime Ca(OH) 2 ] c^Tf^C^lil 40”C 

Ca(OH )3 4- CI 2 = Ca;OCl)Cl 4- HgO. 

(5) ^ten C^TT^I P (quicklime) C3Ff1l»W^ f^1 

CaClg 9 ’®Tf^CW=T '^ZK ; 2CaO4- 2 CI 2 == SCaClg 4 -O 2 . 





(v) '®«ls <2rf% csFtf^sf 

^zi i csFTf^jr f^c^ 

^^1 HCl I 

f 

W CSprfilJl %TiTT>I 9 

«I ^z^ n^^T^cjFTfif^r ^ ^ i 

SnCla + CIg^SnCJ^. 2FeCl3 + Cl2 = 2PeCL;. 

(^) (:sFTf%;sf HgS, HI S*'8 I v£i^^ HCl 

I vii^rcJi n^'*rT^ vi • 

H 2 S + CI 2 - 2 HCH-S, 2HI + Cl2 = 2HCl + I.. 

{^0 c?Fff?f^r cm 

'®r3r ^ifi 5 ^ I SO2. ^z^ H^SOg 

I c^rf?s{ wr^r^i HgSO^ ^c<t i 

H2S034-H20 + Cl2 = H3S0^ + 2HCl. 

(^) C5FTf%=r ^Jtc>lTf^^Tc¥ siTtctTc’^Jl ^z^ 1 

CIFTf^=l <^Tf^C5T tt^CSFfilT^^ ( trichloride ) 

2NH3 + SCI 2 = N 2 + 6HCI 
6HCI+ 6NH3 = 6NH4CI 
SClg + 8NH3 = 6NH^CH- No 
SClg+NHs^NClg + SHCl. 

{«) C?FTf?|5T cmft^ 'Q ^^Z^ ^9lt55iCrT C3jTfi!>T 'Q 

'wrtcuTf^sr ^z^ I 

2KBr + Cl2 = 2KCl+Br2 ; 2 KH-CI 2 - 2 KCH-I 2 ; 
s (i) n^’FtJTcsr KBi^ '8 ^t?r »ii^f5 nfhf|5ic3T 

Kl 3r^*i I c3Ftf^5i-^5T iff8 I «n:^T^ v£i^^ 

^Tll’^51 (CSg) f^1 m I w C3itfsi5T '« ^TC^Tf%=l 

1 ^«f ^^^rtiiFC'n ^Mf*r « 

C5r«f^ I 





capifSs? « 

(▼i) PraW ( Bleaching ) '^«| s ( moieture ) 

CSFffasT ^fTln ( vegetable ) life ar^JK"^ I 

■dFlfijsr HgOK f\fk'^ o ^cn i 

o nfe -^cir 1 m ciFff^=( a^^ir^F 

« 

T^nm ^ZK 5111 c3Fff^5i ^rn«i ^z^ i ^"s ^^z^ 

wtf^^ I 

^rtvr ?n 

r^f^^Tn ^Tf% firin ^1 wT*n ^tf^ fei cnfe fei 

csi^i UN I c^t5i fefe ?ii 5 ti i 

^TCW -il^^ ^fT6 I c’Tf^^ 'Q §Tni WN 

I cnfe^ 'Q ^T^i ^N^5i I 

>c?prfe ^N'^C5N sicsf c^i5i fei ^r"?! 51-11 X 

(vii) ciFlf^il '^C5|t^f^C®ll Ticflf (Phoegene) 

5iN^ fer^ njR 2f^» ^z^ ; CO + CIo = COCl2, 

(viii) fi^faSiil^l i ClFtf^5| ^Ttc^C®5i 

^1 «(T|^ fel 511 I 

^’3>8 I CgFtftw^ S (i) ?feT» ^<. 

■’!(NciiN^Tft ^^5it»r^ ^1 c^?ii I 

(ii) fsp^^N ( starch ) « KI-^^i:*l 

( iodised starch paper ) ciFTf^sT ^ITC’T 
^fiic^r ^ir 1 C5Fff%5r KI ^tc^Tf^5ir5F i 

^tiiiirfe ^cn I c^T5r ^cw 

f^^-sTu 5it^c^^ i55|«i f%9i*N csFfaTl® l 

i'5»<^ I 5 (i) C?Ffflf5T ^NW '9 ^3fTO?r 'Q cncStf^^R 

fnc?r (ii) 

(iii) nt^SN, CSFfCUM, C3Itfe 2(^f^ 2Rrc^, (iv) 

>HC1, ^ mustard gas, phosgene gas, chloropicrine 

;ga8 ) vij^^ C^m f^m^Z^ I 

1 Bleaehiniy Powder s r!i»^rini\r«i • 



8*18 




I S ( slaked lime ) 

>rT«ft?®l (4.0“C) c?Fff^^^ir Ca(OCl)Cl 

Ca(0H)2 + Cl2 = Ca(0Cl)CH-H20. v£i^ ^^Tlf 

?T^tc^ 40®C-vfi?r 5?1 ^fTf?r i 

v-'W sj«it#fe5 (srt^ ciFt^ ^ %5i^«t 

^ (SPtftsi (i) ?p*rfB ) 

^>TTa (lead) -^t^-fsi?F^ 3'' nfa- 

■S(T«I 4%-^? 5(1 Ca(0H)2 ?Ni I 

•sfc^Tda ^5ic?“r aTai 1 ^ta?|da f%^?:a 

5T^ '^tc^ I sTc^ra f??ii ^faii'i ^fc^Tda 

40®C-^? ^(/:«(I aNi I (ii) Ca(OH )2 ^tdff ’^t^l 

**115^^1 ( farrowed )^*c?'8Kl C^TTf^^ 

^tc^ntcai (iii) ^’fTn.«rf^ wciptfsjsf cog¬ 
's HCl ^ f fa^1 ^f?^l «2fc^tc^ 

5l«T f?^1 'Sft^Td CI>f^TWl a? I <sj?:3Ftd ^ITC^ Ca(OH )2 

C^ f?^T?l ^9r ^Td?[ ( stirrer ) ^tz^- | (sFtf?5? 

^ I <±f?:^Td? cJf'StTc^? f??ii ciFlfasT 

^itc^ia c»ff^Ki ^1 c?r csFifac^T^ c*rT^«i i 

at?n ^Tf®ll1 C^'Q^ I (iv) -^fT^ 40 
•sff^^ll I vilt Wfa 

jft^rrar '^>1 f5®ca ^ (dusting ) c^'S^l 

^ I (v) 2fc^d c^T?T^ f?^i fe 

( ports) f’fTO® uT^i I feta 'fm fe r»r-$(i aar 

(’•1) ^lt«@rl OFtfasi ( Deacon SfTQ ) : 

^ c#ffa=i ^f^-N ’rr^^ta. 

I 19tC5|ilGP«tCiRr ^ I 

c^T^'ta fH na 'ii^Bfa aW. 

I ’ns’^na =1^ f^¥i <«rTc’f I 



CSFtftsi ^ 

( stirrer ) ^ I 'Q 


^SLAKED LIME 



OODEN 
STIRRER 


3 FREE 
■ FROM HCl 

B. POWDER 


1%3i—’it^;Frc?i^ »tr*nU’it«f5r 

TjfoTi fw^i 

c?'9’5i I f^^'sr-‘ni:«r 

I ^r®T^si 

^f$3p^ \ C*l^ T?^1 <3FTf%S( CUT^K^I 

I ^Tc^, CSPTf^^ ’tlT’f I 

( counter current principle ) <3 as»'^*t: 

w?r ca^Tf^si ’TtT’tc^ «T®r5K^ c^n«l ^zn i 

fif^“ fnrtc'® FT^n 5^ I 

f^H3!*l 

f^ ) I ‘ . 

I sr<i s (i) fife's *11^® ra ^fT^n '^> 1 1 («) 

c3Ff%5i^ ^31 9f^ nt«3ii ^ 1 ? I t^i Ti*^ c*rN«i 

^131 I (iii) CO 3 ^^1 f^T^l 









CSFtfe S Ca( 0 Cl)Cl + C 02 = CaC 03 +Cl 2 . 

c«ft®n ^Tf^c^r ^ ^t'Q^l 

fkf5X f^^95l »SF ^^1 5 T»r ’tt?! I fa%?. '« 

f^2^c«r^ c^Tf^^iT'si c?rN ^njc»r CaCOg i 

Ca(OCl)Cl + Na^COg « CaCOg + NaOCl + NaCl 

(iv) f3rf5^ Wt^ I5T^7 I 

^TT®Tf^^t'S| C3Pt7JT^^ 'S ^t^ntrSFtTIt^^ : 

2Ca(OCl)Cl + [HgO] = CaCJ ^ + Ca(OCl) 3 + [H gO]. 

(v) -s^*! ( weak ) ^1 (dilute) 

^C*P fsf 55 . HOCl c*nr ; Ca{OCl)Cl+HCl 

s^CaClg + HOCl ; '«rjTf^^ caftfiiaf C?7l S Ca(OCl Cl 

+ 2HC1 = CaClg + HCl + HOCl = CaClg + HgO + Cl 3 ^ 
Ca(OCl)Cl + H 2 SO 4 , = CaSO^^ + HCl + HOCl = 

* CaSO^-f-H 2 O- 4 “ Cl 3 . 

(vi) S SfT^-*5rT®ir^^ ( 5ITC5I 

«^Tr*r^ ^^54 131 nm) 

fifFslT^ C^ Cl 2 ’TT^Jin (available) 

<3Pt^*l I r^?«^ 'Q '5T7I«l-*r^ *4^ 'SfT^J CTFTf^C^Tl 

1 f5rf5“ ’fT^'5t?:^"^*40% a'T’IT ca^fTJSl ^rtc^ I i2r^t®t 
( standard ) c>lTf®7lT>i ^T?fC>!=ltl^ ^t<n SflJ CS^Tf^W? 

I 

(yii) f^wK 5fl5 <mP\ 

siT^C^fCWH ^'Tin I 3Ca(OCl)Cl + :iNH^OH = 3 CaC 1.2 + 

Ng + SHaO. 

(viii) sapt^p^s ; 

Rr«(l ^^51 ; 2Ca(OCl)Ci = 2 CaCl 2 + 

Og I ^^'1 Kl TgC^ ; Ca(OCl)ClH-2Kl + 2HCl 

■=GaCl2 + 2KCl + H30+l2. I 

« ^^n?r f^Tisii^ 



ca^fw « t5t<r c^Vf 


Process of bleaching ): 

( greasy ) ^W ( yarn ^1 clofch ) 

NaOH ^ I 

iT'9i ^ 

nt^sil IJCl ^1 ' 5 ijTc>ff 6 ^ ^?[ I OFffe 

I ^Z^y Na^COg I^Z^ 

'G ( ClgC^ ^3^ ) c^lTf^nN mzH ^nU 

«fC«f C««^^ I 

I Wr t firf^-v fhm 

=111 G w^ i 

f=if»ri ^z^ fji<^ T?|1 ^w I ^?isiTr=i^ f^f 5 ^ 

*ft^^TC?J^ •, ^^csfi ( Odling ) 

Cft(OCl)Cl cSFTC'gT- 

^f^t’fTcjFr^T^ ^c^=i 1 f=raf%R^ > 5 r^«fIll’ll s 

(i) f^1 '^r^H "^^1 : 

CI3 + HgO - HCl + HOCl. 


Cl , 9„ p 


(ii) djt T\%z^^ CaClg-vfl^ =11 I 

=1^ I C^T^C^T flfs^ C^T=T CaCl.^ 

=11 \ 5lf^« CaClg ^ 1 :? I 

(iii) Sinr CSFfT^C=l? nf^^t®f 4t 

>i^r^ wi ^c?f I 

(iv) .fif fkf^^ fap^i ar^PH ^zn 1 

'^c=ic^?i ^z^ ’r?T?:<?i f^*i I 



(Halogen) 


I CiFTto, C3Pff|=l, C3lTta, '«ltC^Tf^=l—Fflf 

^Ttc»ltW»( ’rf^^t?r ^51=1 ^rsr 1 ‘^Tc^Trw=i’ 







( Hals = sea-saH, genas produce) | 
«i^*i "« I 

cTf^n I ^TcTra ^ni^t«rf^T ^ 

i 


C^tf%»r (Fluorine) 

—F ^:'e: —J9 c^T^T^I—1 

1 "Si^si S (') ciPTf^^l faF?T%^ *1irK <siU 

^‘?Tc<!r f^i ^z^ i ^ 

^T6^1 ^^ I (ii) mTJT «£n^r^^ c^9f: 1^) 3|5^"»ft^ 

< Fluorspar ; CaF^ ) ; (?r) jp^vsif Wf^rtSl^ ( Fluor apatite > 
OaFg, 3 Ca 3 (P 04 l 2 ) ; (*51) SfitCTl^n^ (Cryolite ; AIF,, SNaF) j 

( 3%), ^c^r, c^T^rT^ >TT^T3f cipTf^sr 

I 

(^) I CSPtfiR <2j^f% % CiPtf^^ CuYer I 

^T5, ?rtfBj(t^ cwir i cipTf^sf 

( HF ) ^if I 

HF ^Z^ =11 vil^N HF '« 1 

, 1 )^ ^t^cej CiPtf^siC^ (isolation ) 

C^tt^ ( Gore ) 'siTf^^Ft^ ^ZH^ C^, 'sriTf^ri:^ 

(HF) ( KHFg, Fremy’s salt) 

^fljc^r I 1 (Moissan) ^tf^iFtCUlf ^^CilN 45*1 

I 1 ?rTf55iT4'^fllTOTrsill sfT^ XJ-^C^ 

HF-if|?[ 4C5T n^TPlUN 5t^C5TcW^ CJFtUi^C^H ( KHF^ ) ^5*fC^ 

5T^ii ^T55Tir ^c?r5( i V-mmi 

CaFg-iiiii f^f4 f^i ^cusi I t^fnir ^firi ^cit=t j 



nrcij nwT f%fSr 

ir^m ^^1 ^ c3Pt?it^^ ^131351 

*rrcir3r -23'’Cc^ =rrf^iii ^tc^»^in^Tfc^s Hg 

^Tf?ii ^ I, ^2 

^^1 ^Tf^il ^ I f^fsT ^?TC^ 

ncKj ^f^apT^ 

v£1?i?, 5rc^ w NaP-va^ 

'Sf^fT f?9l ^?T^lll 

-sflfSiiT^ ’ftcui Tf-ssr? I 

c?^T5Jc^ 

u-R9r <2r^^ 

f^K 'sir^U*! ( lining ) '^tK 

C^U f^^1 =(1l V 

:>‘^'®l C5Pt%^ ♦I^S (i) ^TftV^ 

'«lT^Tc?l^ A 'siT’^t^ ^fn ( Cu-Cap ) 

'^Mjs( 1 ^iTTC^ I (ii) ( insulator ) C^C^STT^tN 



" NaF 

w-ssi^ f^—cipff^ >£nK^ '®rr^f%'^ ‘^%T<s 


f^fn B-«ii^ ^5(j fTf^i srt^fl^ D cuT^u^n I c^tc^i 

^ ^V. I (iii) nt^ar KHPgr.^ ?ff^^1 ^Km ^Tf^firc^ 

^finn ntwc^ ^f^vsRt? 


P)'.lrUllum electrode 
.C«Fa CorK 



.DryNeF 


Ft coll 


Anhydrous W| 

Melhyl Chloride 

tr^^K r^af—TOlir eSFtf^ aRBf® 





srrujfsw 5*rRi5i 


8b^® 

I KHFg ( 217®) \ {}y) 

^ finii *fTcn[ KHP^ cslf^sT ’rjT>r 

'BflTCsm® nTC<9 fwl 

U-J?c®r NaP-4? 

HP ^ I (v) ®fc?r ciFtf^JiT ^Tt»n:^ 

^T?i ?rff55rr^ ^rrcii i 

KHPgssKP+HF { ); KF = K+-f F“ 

K+-f-K+ + 2e = 2K 

^iTc^irTC^ ^1 I 

K+HF=KP + H; H+H^Hg, 

^Jt?:5TTC^ ^ I F“ + F“ = 2e + Fg. 

i*18 I ^ S S (i) CIPTf?5T ^TT^ I (ii) 

^ >8 (Hi) f?i -187“C4 

- 223‘’C>£1 I (i'') -sTft 9trT>T I 

' S (i) C^lf^^T 9fjT>T < 1 ?T<; O, N^ 

He <6 A C'sitc^? ilt^Tnf^^ fap^t 

I nc'aT^sTc^ o ^ N-«ii?i 7[z^ ^ i 

(ii) Hg-tfi^faf^: Hs_-jq?r Igff^ F-vij^ 

- 258“C ^^T^;5'Q >1Cif Hg-^^ 

T[Z^ ^ ??1 I C^9f Hr.^ ^rf^? '5T^T^ 

I H2 + F2 = 2HFi 2HC1 + F2 = 2HP+Cl2. 

(Hi) f^r# 

HP, 8 '9C^R (Og) : 2H20 + 2F2 = 

4 HF 4 -O 2 , 3F2 + 3H20 = 6 HF+ 03 . 

(i^) s f^t 

HP-viili c^ m "^z^ 1 q {tm ^^\ \ 

(v) n^T«tf c»tf^5f ^T?1 I ^TfnsT ^ 

C^={fWR OPTfii^f ^JT»T fwc^ ^111 t 

(vi) ift^ 5Pif%^ fajifrls ^^1 f^i ^fTO 

( aouride ) I Na, K «r^f^ 





8br> 

I Ag, Al, Ni, Fe, 

Zd, Mg ’sif^Tgi ; Au, Pfc 4f^f% 

ifT^ w:^ » Ca-^^ C3FT?fT^i75? I 

t5 ^ I 

(vii) feiri s 

f5ff%^5r» ■sfff® ^«(t^c^ csFff%=r ^ntc’r ^tf^c^r 

ca^tlT^W i ^1 PFg, PFg, CP^, SiP*. As >9 Sb 

ClFTf^sf ?TTTc>T I 

(viii) Cl, Br -0 I-vij? CSptf^sj S^TCSTTC^JTI:^ 

^C?r; 2NaX + F2 = 2NaF+X2(X = Cl, Br ^1 I ). 

(ix) cS'TfirsT NaOH CIFff%51 FgO 

^C5l ( Cone. ) NaOH Tfcif F^O 

'«rf%ICWS{ ^ZHZ 2F2 + 2NaOH==2NaF + HgO + FgO *, 

F20 + 2Na0H = 2NaP+H20 + 02 l ^ 

(x) csptfaiT wt?j^ 1 csrfcak^ (KCIO 3 ) 

(KCIO^) c»itr®aTT^ ^ta^C5^^c^.(Na2C03) 
C^Tf^at^ ( NagCgO,, ) \ 

(xi) ciFTfasr SOg, HgS, NH3 ^ f% SiOgC^ 1 

(xii) CIPtf^sT f^HT^ST 5^^ I 

i«i8 (^) I ^C®t5pj3i1fir^ ( Hydrofluoric Acid 

HF) ; 5T^e| ( CWW^^ ) nt'sai ^^1, 

« aFtC?iT®ltt^ I 

(2l^f« % (i) (CaFg) 

^Cif 5n? f^35t«tc^ ^Tf^l’ITC^ 

^f^ni ^^’ta HF caT^c^ ^fac®r 

HF-^a J5a®i ’tT^al ata i 

CaFa + HgSO^. = CaSO^ + 2HF. 

^iTfac®a ara«i afTpaTsTc^ ^ a^ca i ntc^ 

a?.5r^ a^ai ^a i ^^ta w^a Jaaa ^T&HT^a caT^^r ai f^ca 

to 

<atcaa nz^-^ c?'8ai ^tcsa cat^c^r at^Tca nr^Tc^d ^a i 







(ii) HF W 

3[nimT^ ^1 c3Ff^ ?rtf5?»T^ ^^p-^ir.^ ’titw 

?ftf5sft^ 1m 'Q ^^C«r9 fe(C«l 

3T^5t^ ^^1 5 KHF2 = KH-t-HP. 

^^gr ^¥\ i^rrr^cer t^TC'® ?rff5s?T^ tSRTf^^ 

^fic^ w HF ^'Qv I f^?r 

f?f1 mi1^ ST1 I trffSRT^ ’TKW HFc^ KgCOg fir?il 

«r»rf^n5 kf i 

HF c^t’t ^f^CST KHFg fU 1 

nA : HF I 1^1 C>t: 

I HF c«f Tm i HF ^ 

W«^ I I SS^C 

HF fip^ HgFg I ^^1 ^ felT^^T 

I Ca, iVa, K, Ag, Cu <2rff% I 

^H<t I 5t^C5t5iVpitfw S 

t?T^T^ ^tf% 'S5i'n>!T?ir«l, 

^Tf%^ C*t^ 1 

c^T3r^-r*fc?r, ^jk ^k^z^ i 

( Etching of glass ) * f^fi?I^t? ( SiO^ ) ^rfl^ 
(HF) W^r^ir oFf^rt® 

^^.’ra ^z^: Si02+4HF = SiF4^ + 2H20 I ^TC5 ^1 c^ftc^rc^ 



yr%m fFas—C’ll'fi^ 
’^TCS?! C=^T^^ f%*s^1 ’IT^t^T5l C 


I HF 

SiF^^^ -^Z^ I SiP^^ 

^m>T 

^Tc5?r ^tc? c^T*rT^ i 
^ c>T^^3r ’fjTiiTr^:(-^t^?!«lgNSE 
^CeT HFc^ ?t^1 I 


♦flT^tf^OT HF-sfjg c^Tsf 5^1 I vii^fE? JI?F f^ 



C^tfsR 


Str'O 


-ninrtf^csi^ I HP-iiRi 

j?^*i aiH f??n FT'S HP srjt(pnr»r m\ 

^ f?5i ^T5-aRTc^ ^9[ HP 1 f^i 

8 tfk»r ^1 c^^r fini ’firaTf^^ 5fm^ ^ i ^tc5^ 
i{^*rTif wf^r nc^ i vii^^cn ^c^rf^fet?, fnc*i^, 

^tRC3I ^ I 

(i) cmutt^ AgNOg 

m 'S ar^‘i AgNOg 

f^IsrsT^ W AgCI, AgBr '« Agl ’sT’fWn \ 

nr®«I1 HNOgi:^ ^:?t^I AgCl NH^OH 

I 9 ^c«i I AgBr NH^OH ar4*l^^ Agl 

NH^^OH-i? ^1% ^T^iTSJ I (ii) C3 PM|c^ HgSO^ fFc^T 

HP -stTt^ i ^T5?C'® f»if^r>i^ 

I C3FNT^C^ ^s( H^SO^ fTTCST HCl 5fjt>f^ 
I NH 4 OH f»r^ ^T5?'® *Cf 9 CeT NH 4 CI |£|^ Tf-fin 

CH t5l I 

CSJNT^C^ H2SO4 f?C«T C^T^ 

^ H2SO4 c^T^ ^c‘f?r ^ 1 


( Bromine ) 

>l•^C^^—-Br- 'Q;~-80, 80, ^t^—3*19, 

59% f^^,--9* I 

I s ^^^1 

Tum cajrf^=T l 1826 ^iT^rT^ ( Balard ) 

^31 I caiTf^R 

vitc^ 5(11 ^?rtC3F NaBr, KBr, CaBrg aicn 9r^*l-^l^?:'® 

( KCl, MgClg eH^O ) 

-nten > 





syrs 

caitf^ 5^f® C3FTf^5T ^f^'9 ■*?« i cajf^T^' 

MnOa 'Q HgSO^ ^tiri ^Tf?^ I 2KBr+3H2S04^+Mn08 = 
aKHS 04 + MnS 04 + 2 H 30 +Br 2 | 

; (i) i£|^f5 KBr (6 itt’? >’ 

MnOg (15 artx ) 'Q 911? HgSO^ ( 50% 100 c>i! I 

{ii) Sj^CW I efST^ 

C^T^ f^1 it'ai I (iii) ^ «TW m I (iv) C5Tfe 

^1 5 Ffc^ I c 3 rrfiiR 

{ fume chamber ) <2f^^ -^^1 I ^T^«l I 

(^) ctTs? ^3 caiTiiT^^ arc^ ciPtfiisT c3Tf>r5? 

^ : 2KBr + Cl2 = 2KCl + Br2. 

i'ib-l ♦rC*flt«.^t»fST .* W J (i) ^T^- 

- KCI, MgClg, OHgO vfT:^ >rf^T» KBr, 

MgBrg, eHgO I 

(ii) WC^r 

^f>st ^f?cw 
^'S[ 3t^T KCI C^»ltf^ 

I 

1 c^*l( arr^T MgCl^ 
MgBtg c*r^ ( mother 

liquor ) «tTf%^1 I 
0*25% Br I 

( bittern ) | 

(iii) 9tn^i (60"C) 

ftaf—“'WJH'Thf^ 

( earthenware ball) xic«?r (tower ) fro 'SfTC^ 
dr-eai ^ I 

(iv) ^Z5 ( tank ) vftc?? | 




"si^O C3Ftf^^ S ^ 

^<i?r f'fc^'F ^l5c^ i c3Fff%si csrrf^src^ ^ i 

“3^^ ^tc’T c:3itf^ ^ f??n ^rrfB^ 

C^STC^ ( spiral ) ^ *fT^TSi I f^g CSFff^^ 'S 

C^fl^si ^T*n ^T?1 ^T?1 

CSfT^-|^^ (moist iron fillings) ^ I MgBr 2 + Cl8 = 

MgClg+Br^; 2KBr+Cl3 = 2KCl + Br3. 

C5TTO CSfT^T^ C^C^TC^fl C^f%^ (FeaBrg) 

I KBr aTwTra fa3Fa ^ai i 

SFe + 4 Br 2 = F«^Brs 

c5>^TB6Ta a^c«i catf^si i ^Tai 

(^) «2|a5^c«f?r ^ 35^c^ s ^Tt^itl^^ 

0-007%, wj^ o* 042%, s*5% 

caTf^ii I caTf^c^ia nf^^T®! >it^T9r ^zm nfa^t®i 
^fm^ ( hydrolyse ) ?iT^ •, Bra + HgO*: 

HBr-f HOBr l ’STtfsilll C^'t^tWt?! 

nc?! C5>^tB5Tll 

f^aT?c«t?i W3r i2ff% $SF acsf 0*25 •^ft^'S HgSO^^ 

fa»rTwi I ^Taaa aaj f^i cwth^ ^iTa 

^f®aFa asattc^i c^pifa^r catfa^ica^ a^ca ^a* ^a i 

c3qffif;{caf aa aTa^srar^ atai fa^ft^^ a^faai NagCO^ 

'«aca c’ara®! a^ai ^a i :fca ^f^fa^ HCi f^i 3^caa afai 
a^facsT caTfaR ’TT-aa’i ata i 

SNagCOg + 3Br2 = NaBr 03 +5NaBr+3C02. 

NaBrOg + 6NaBr+6HC1 = 3Br2 + 6NaCl+SHaO. 

fa'^s€ta5ir«l s atwtcaa catfaca 'sitcatf^a's cgFtfaa 
•arca^ I aataFca aa ’fa ^fac^ ’it? HgSO^-, 

^TcaT^aa,^ "^Ffac^ ZnO >6 csFtfaaa^^ ^fac^ KBr-vfia ac^r ’ftl%^ 
^fai:®! fa^ai catfa^i nt'Qai ata i 





I (i) c5tf^5i «tf^ cm 

^T»i ^ «5if®n i ^ ^t<rhr*i 

^fST ^5fT^ I (ii) ^^1 CSFtf^JT '®(r*t^1 

«!Tf^i:9r WtwTw ^1 I ^1 'Q ""F^ ^r?i i* (Hi) 

3-19 ( 0‘’Cc^ ) C^ wgr '^tz^ ftfn I 

59®C I ^fl, ^TT^T 

^di (iv) ^1 ciFtm^, ^ 

(v) cajtf^ «P®| 5 c3[tfii={ wc^r 2 ?m ( 20®Cc^ S'60%); mnz^ 
carlf5R-«p5! ^z^ \ mz^^ '6 csrtf^c:?^ 'sr® i 

m ; 2Br2 + 2H20«4HBr+02 i mm 
Br2,8H20-^ <tt«ll1 I 

c:fTf^C5^? CWtf^Z^^ T^ ^Z^ 

’ I (i) csjTf^sJ* ?ti^ As, P, K, Cu J 5 C^I? 

'Q'"^ C3lTf^-*l5^ wm C^‘i%C5T ^Z-^^ i 2As + 3Bra 

3s2A8Br3 ; Sp + SBtg = 2PBr3 ; 2K + Brg = 2KBr; 2P+6Br2; 
= 2PBr3, 

(ii) C3i■t'^^ <cf^^ ^Z^^ ( ^*«n P, As > 

m ^rsFt<5.»Tc^ (?3W^ ctr?( I 

=TT^c5“rc^ '8 'Sft^cwcjjij m c^T^ fei I c^rr^i?r 

»Tcir ’5r'5t?r f^% ??rm ’Tc^f mfmi 

PBtg 'Q PBr^ ^Z^ I c»TTf®^TC’T^ ’TC^f 

ferCtsT I 

(Hi) catf^sc 'Q ^^Ta®l ^ sn h 

^ m ; H2 + Br2=^2HBr. 

'✓ '(iv) ^Wtmi 5Pjf%5 fipn : C3lffilST Jt'SI 'Q NaOH ^ 
KOH ^1 Ca(OH )2 isrc^? m '6 c?ir 

CSItf^iiT 9t?n 9ttB NaOH ^1 KOH-v£ 1 ^ TfCflf C3JtC^l> '« 
carr^rtt^ cm i 





Br2+2NaOH = NaBr+Na0Br + H20 ( it's! ). 

8Br2 + 6Na0H = 5NaBr+NaBr03+3H20 ( ). 

(vi) I HgS KI 

9^?:^ HI i ^ 

I ^OcjZ^ HgSO^ 

^r< I HgS + Br 2 = 2HBr + S , 2KI + Br 2 = 2KBr + 12 ;'^ 
Na 2 S 03 + Bi>^4-H20 = Na 2 »S 04 + 2HBr. SOg + Brg + SHgO— v 
2HBr + H 2 S 04 ^. 

(vii) cgtftsf ^u, 

iV*® I : (i) C^tRCS?^ (iiy 

^<iii) ^r?ri ^c< (iv) CSg^fl ' 

(=(T^tTcw=T c^rfsici^? cSgir®^ 

^C5T I ) KI-^£1^ 

Cgtf^C^T^I I 3?^«1 I 

I : '^(i) C5imt^® ^'«,®rT^CST. iii) 

^C®r, (iii) (iv) 'i^^^ { organic synthesis ), 

(v) I 'Q 

( Kiesselgnhr ) s^rc^l f^apir 

I c3jtnrj( 1‘f^rf-cnctT^ sr^c^ ^tc-sr 1 


( Iodine ) 

I, nT5 s; 127, 9t^5^T^ 114-2‘^C, 184®C, 

4-94. 

* 

^ ^t5[ 5i1 l ( seaweed ) 





Shrhr 

(thyroid ) (Saltpetre 

'or Caliche), cnc^tm^lT^ WTC^fTf^sTC"^ 'sitoiTc®^ ^ 

c*r^^T^ I ' 

iV'© 1 c2j: aj: (i) '*iTT«ft^^ 

^ 9tt^ HgSOa^ ^^^1 cwt^ IPfCf Cirr^t'Q I 

(ii) ^TC5^ »T?lTt^1 

3FT^C^ 5ft«1 ?[t^ I (iii) I 

*lr^5r ’sjTc^T^OT ^Tc^I "iTeii-i i 

MnOg + 2KI + SHaSO^ = Tg + aH^O + Mr SO^ + 2 KHSO^. 
(ii) KI 2rc^ ^1 C^rf^iT f*fC^ I 

^2KH-Cl2 = 2KCl + Ig. 

^V8 I ^«lTt«.^ft^ • W ( Saltpetre ^1 

Caliche ) 0-2% 

C»TTf^t^ ^tC^TC'5^ (NalOg) I >T«^rn^T^ >TN 

NalOg «Ff^ I NalO.T 

^iii ^ t 

■'f'31 ;if^T NaNOg i 

I NalOg <<rTf%^1 i 

^ini'siT'i C5iTf^?it'si 

f^"*rflr5T NalOg I 

^Tinitf^^irT 5T515|%C^ (caKes) nf5«f^ 

^^1 I 

fipg HI 'Q HlOg ^ I f^?T?9 ^tc^tf^sT 

^ I 

♦ 

2NaI03 + SNaHSOg = bNaHSO^ -f 2Na2S04 + HaO+I2. 
NalOg -f6NaI-f 6NaHSO^ = HlOg + 6HI + eNagSO^. 
HlOg + 5 HI = 3I2 +3H2O. 



8irS& 

so 2 NagSOg 

NaHSOg 1 

NagCOg +SO2 = NagSO 3 -4- COg 
NagSOg + HgO+SO 2 = 2NaHSOg. 

(0-48%) ^11^ \ 

W¥ I (lameDaria) ^^5 ^f^ul 


LEAD HEADS ^ALUDELS-(lODINE) 



-IRON STILL ^ 

(Nal.KI.MnOa HeS 04 ) 

►8=1^ fpjs—^rt?irt^(:5r?r ^:t‘i}t'^^‘m 


>ITT<TC^ ^^'®Tcn cnwci^l ^1 

'«rtC^Tl%^ I C’fT^tCi^T^I m c^ Kelp 

I 'siTC^T'ST^® 'Q c^t^Tt^, 

’^itc^ 1 wt'Ki'^ ’TTcn c^ 

^T?TC^ Tf%^1 c^rT^t^r 2?T^T 

c^srTf^^ v£i^^ Nai >6 Ki i ^cif 

H2SO4 1 

’ll? FTf^ni MnOg'S 

5ttp HgSO^ ( iton stills ) 

^tniTf®si I ^>lt^ ^N 1 ( heads ) <«rtc^ I 

'sitClltf®^! ’iMil f^1 

< alodel ) f? 5 Tt^f 5 w C^I^Z^ I 

S^al+MnOa + 3H2SO4 * 2 NaHSO^ + MnSO^ + 2H2O+I2. 

»i|^ n^f% Wt^tCST, csl^^c^c=i « 3 yt^«i 21^1%^ 'SlTrW i 



























srr<(Tf^^ 


W) ^gt^5r?rl®i^ m ^fe?5s 

cn^rtn^^T-si (ait^c^r) 

10 30-70 \ 

c®9r I nf^’*iT«i 1 ^ 2^04 f??ii 

' 5 fl 7 f 5 T®^Tfl ^?r 1 I NaNOg c^t’t ^CilTf®si ^ \ 

NaNOg ■^C?f i H2S04 + NaI= HI-HNaHS04 y 

H2SO4 + NaN 03 = NaHS ?04 + HNOg ; 2 HN ©2 + 2 H 1 = 

2Ha0-f-2N04-l2. 

^Tan t 5 ^'*1 ( activated > 

gc^ir T^ii r??ii ^ t'^Pi » ^^^1 ^trutf^sFC^ cnt^®f ^c?j 1 

^c?rrf%5i^^ NaOH T^cif ^C5F1 I 

'« ^Tc^c®c^ iiyc^ <«rtr^ 1 

SIg + 6 NaOH == 5NaI + NalO 3 +SHgO. 

^Tc?Tf® 5 r ^ I 

6NaI + NaI03-f3HgS04 = 3Na2S04+3r2 -|- 3 H 2 O. 

^ C<ft® sr’f f^K1 

CJPnsT^® ( ICl ), C3lt^T^® ( IBr ) '« -sTtc^tf®^ 

(TON) -srsf^ <?rfc^ ; ^^TiFI ^fir^l t?^Tf?9tC^ ^«R'nT®5T ST^I 

"^iFl I -il^ '«rTC?Tf%?FC^ p >8 KI-v£1 ^ 

C 3 Frfir?F, C^Tf^SF ^ i 

1 ^ 9 ^ «Ffc^tf®^Fc^ Kr->ii^ ^j%^i arc^ 

f?c 5 T I ^^Tc«F n’nc^^r 

( glass wool ) Ti«fT f?^1 ^ tfV?1 ’ftw ^5r K 2 S 04 -«ii? 

^srfs fkm «rTc^tf®=F nT'«^1 \ 

^f%c5r ^f% 

•rt'8^1 1 Cuglg -f Og = 2CUO + I3. 



I ^ s I (i) ^5f c^srtfJT^ 

(ii) m'<m^: ^Tcn^ I 

(iii) 4*94!, 9t?l5tTW 114’2*C \ 

184-4“C I • 

(iv) JTT«ft^«l "sJTc^Tf^^T ^■\ 

I ^1 c^nT^ ^Tc'n ^ \ 

jFTi:^ ^Tc^Tf^cs^ir ’?Ff5^ i 

m ^z^ ^Tcn 5f% I ^OT?i ^z^ ^rr^n ^ctr i 

(v) ^T"*ftf TEri?T^ ( vapour deusity ) ^TRI 

C^ 184-4“ 700“C ^TC5T^W?r -s{% ^3^1 

^ ; l2-»21. ITOO^C 

I 

(vi) ’3rrc5lTf®i( 3t?(J I 55°C-4 0-9226 

^Z^ Jtt-’®rTC^T®Tt« (KI 3 ) ; KI + l2 = Kl 3 . 

(vii) mi C^T^«I, ^«IN, CSPTC^t^^ 

'« cSgi:^ I 'Si^'^ f^=?f& •, 

^ii 1 

2 ^T5-c5Tc® Q cSo I f 

fa5[ ^?:?l I 'siTC^lTf^CR^ I S?|C5^ 

CS 2 ^T?fr*r I 

ca^rr^^i ^ c^Ttoir -s?^ 

^?T?r ^C5i¥ I ^tz^ 

c^T^I I 

(i) ?T^ JRC?, >rT«fm^s ?^C5l? ^Z^ ; 

-ilJT^a^fsT, I 

9|f^ ; (^) Vi)^fg ^«fi::g Vi)^^ ^tC^Tf®5T '« Tirrfl Jiw 

^ZW UN I «rc^ 1 ’^»TC^ 

: 2P4-3r2«2Pl3. 'Q ‘^^‘^'STC^^I 

'siz^J C^Tst 2^^ ^1 I 





W S'TC^ Sb ^1 As ^*'^1 

?f'Q I I 

2Sb+3l2 = 2Sbl3 ; 2As+8l2 = 2A8l3. 

(ii) ■srf^^n’n «rfl^ (Hg, Fe, Zn, K 

'Q ^f%^1 C^t^T f^1 =Tlf 

la I f^% ^TnTf^ 'Q ,^^fi ?fTl5=TT^ 

; Hg + Ig = 2HI. 

^it^l: 'Q ^k i ^zn 

Hg Tf-^^ Hgglg 9tfS^ ^ I 

^z^ HgTg 5|tS^ 1 

2Hg + l2 = Hg2T2 ; Hg+l2 = Hgl2. 
v/{lH) ^tC^Tf^Sf C’?f^^t^ !S^Z^ C^f^ I 

c^iiJl ^Tc^t1%=t ?f6 1 c^T^ I 

^T^T^r ( 89®C ) i ^t'«i 

^t?:>i' I NHg f^c^i ^1 :^^z^ i 

it^QI 

C’^^^TT^ + Ia ^ C’Sf^’ftjy? ) 

';®t*t Iodide of starch. 

’f^^T’a 50 cr^ wcsT 1 »t’r ^tc^tf^]:j5[?i «(ifl i 

qw ^tzvtf^^ ifui ^z^ I c^T^ 

^Z^ 511 I 

(iv) CSFtf%5f 'S C3[Tfe W^Z^ '^tZHtf^^ZW ^W ^Zlf S 

2KI+Cl2 = 2KCl + l2. 

♦NfN'l s 'Q c^^^Tcir? ^5 

cT'Q \ ^1z^ I TRC^fT-^-vij^tS 

«fc^»r ^^T'Q 1 0?!:^^ c^T^ 1 

n/{v) C^T^T CIFT^tI®, C 3 Ft?tl^ ^1 TOf 

5fi, ’^rTc^tf^t^nr <2rsTt«i 1 KCio^-c^ 

^Z^, 2KCIO3 +12 = 2003 + 012. 



(▼i) HNO3 ^ v 

^Jtf^ I 

I2 +} OHNO3 = 2HIO3 +4H2O + lONOg. 

(vii) ^fbTl% 5 r ^ S 

HgSOgr^ (SOg-c^ ^C5T? ^*Tr^?r®c^ ) 

HgAsOg (^Jtf^ K’F H3A8O4 ( ^t 5 C»!f 5 (^ ) 

I3 + H2S«2HIH-S ; ( S02 + H20= ) H3SO3+V 
Ig + HgO = HgSO^ + 2 HI ; H3ASO3 + Ig + HgO = 
HaAsO^ + 2 HI. 

(viii) '« wtft^ ^ 

9f^si I 

^^1 ^iTf^l^ c??l I 

I24-2K0H?=±KI + K0I + H20 i K0I + H20 = HOI+KOH. 

9 |J 55 T I 

Big + 6KOH = SKI + KIO 3 + SHgO. 

>« c^Tl%^t^ c^§T’«rTr^Tc?i^ 1 
^Tni t 

2Na2S203 +12 ~ N*^2®4^6 = 2 NaI. 

iV«» I ^ft^l S (i) ^<, (ii) 

cnr^^it^ (ii) CSg-vii^ ?i< 

<iv) « NaOH ^e^CTf (Iodoform ) ^ 

Nal, Kr, Agl ^ I KI, Agl 'Q 

Orc?r?l.’*(t^^C^i^ (gland) ' 5 [tC’ 5 Tf^ 5 I 

^ZH I 





8Sd3 

'stTCUW^, ^TniTfvH >6 w«r 

C’^Tfir^ ( 95% ) mi^ Tincture Iodine 

I ^3^ (disinfectant) 

?Rcn ^ I 

HBr 'S HI (St^f% : 

C5TJ^T^® 'Q 

HgSO^-^^ HBr « HI 
511 HBr « HI Tjcif >ltir 
H 2 S 04 -C^ 

j 2KX + 2H2S04-2KHS04-f-2HX i 2HX-h . 
H2S04 = X2H-S02 + 2H20, fX = I?ilBt)| 

>Q siTcT '5rrc^Tf«?1 ^1 csiffijcsi? felT?{ 

III s HBr fU I t^Tr?a 9 

r^if^va I f^2S{«rc^ u-^fcw f»^i 

5inj R?ii ^jTr5i’®^i^ 'srtniTf^Ji ^ 

I 

cglfjlil ^ I 

4P+6Xi, = 4PX3. 

PX3 + 3H30 = fr3P03+3HX. 

( X = I or Br ). 

bVS> I 2 CSFlf^sr, CSFTf^Jl, cm^^^ >6 

^Tc^tcw^f I ‘5ii B 

'«w5r-Kfe ^ I 

^r^^-^*rr5r^ (^«rr^^) c-sit^r ^Tc*rii 

fe ’ICSf F I 'Sft^CWCSItl 

^Tn I ^ 

; (i) c^tJT nt'e^l 

5Tt I (ii) I (iii) ^^T^l ^*^31 t 

(iv) >j?Fcar^ ^T^C^tC^CSfS I 



A . r:. \ 


^V{\ f^—HBr-.a? 



I lat ss^kife kiUtkit tya'slsfcik k2k ltl>V8J.l,A 

|.Bi^ (xu) I fejkjs' yis ^kife^^£ftl^ (ia) *3lf jii), k5|s>j!4fk ^Is2*k IB|4^ (a) 
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avr 

’rr«rf^*i «t«f«, «i^ 

■^irl mc*m»srt f^«nf i ^t^r^tw^T caFt?ii^c^ ^*^1 

<3FffitPT^ Tin I CSFtftrsTS nc*f3 K*Jt*fCsn wff^*! *irij3R:^ 

sm I csFtfipT, c3tf5rc»Rr >8 pf's^rl i} 

1 . What were the difficulties in isolating fluorine and how were they 

overcome ? Describe Moissan*s method of preparation of Fluorine. In 

what way is it exceptional among the halogens V CFtf^^T 

tv fV f?9i .a^t fV ^111 ^if? 3(^1% 

<r<5Ti \ 3(i«n t^tir ^if^^FST' 

^CW fV ? C. U. 1921. »43. ’44, »46,; Cam. Jun. Punj. 1942 ; Bom. B. A. 

2. What arc the reactions of concentrated sulphuric acid on NaF, NaCl* 

NaBr and Nal ? NaF, NaCl, NaBr NaI-<9^ ?lt? H,S 04 -i£i? 

fV fV ? C. U. 1932, '41, »44, *46 

3. Describe tne experiments you have made in the laboratory to 
<lemonstrate the principal properties of Chlorine. 

OffTtnnr lf?r f-ir nift^ \ Mad. 3911; 

C. U. 1907. ’19,; Pat. 1930. 

4. How would you prepare Chlorine without the application of heat 

or electricity ? 'Q afr?rf5r fV C 3 FTf^=l 

Nag. 1935 ; C. U. 1926. 

5. How is HCl manufactured ? Give it uses and its action on Zn, 

S, HgO, MnO#, Fe,Oj. Mg, NaOH, KNO,. HCJ-ilij fV 

•«nFrC4^? ^^r?r Zn, S. HgO. MnO,. FC 4 O 4 , Mg, NaOH, 

KNO,-Ja^ I C. U. 1919, >23, ’31. 

6 . Describe the action of at least six oxidising agents on HCl. 

.HCi-ii? wirl5 i Pat. 1923 

7 . How is Chlorine prepared on a large scale ? State its properties 

.and uses. What happens when it is passed into solutions of—(a) H,S, 
.^b) SO,, (c) NaOH and (d) Milk ol lime (e) KI (f) KBr. cyff^C^TIT 
■»trrTT<^*fnf*T -swe? ^ 1 1 

<a) H,s, (b) SO,, (c) NaOH 'S (d) 5*f-C^«Tt? (e) KI 'S (f) KBr 

^ ? Bom. 1925 ; C. U. 1906, ’19. ’27, *31, ’43. 



8 . How would you prepare Chlorine in the class ? Describe its 
properties. \Vhat happens when Chlorine is passed through (a) aol. of 
nmmonia* (b) slaked-limey (c) Hj|S, (d) water, (c) milk of lime, and 
^£) water ^n which CaCO, is held in suspension ? Give equatioiis. 

CFTftsT tv fIf ? ^^If I ^ 

(a) nh,-.£i^ (b) ^gsr, (c) H.s (d) «r»i (c) 

's (f) CaCOg-^air ar«ri 'srfVsR ^mrsri m i 

• Bom. 1891 , C. U. 1913, ’16, ’29. '32 ; Pat. 1929. 

N. B. WZ^ CaCo, C»lt f^flfl OFtfVl «rfwr ^CiTl 

^rrfm ^ l CaCO, + H,0 +2CI, -CaCl, 

,+ CO,+2HCX:i. 

9. How would you determine the composition of HCl gas by volufiie 7 

HCl ? All. 1922 » Punj. 1929; 

C. U. 1915, »17, »26, ’41. 

10. What is the action of Bromine on Copper, H,S, water, Hg, KOH 

and Kl solution, ^rsfl, H^S, Hg, KOH 'Q cat%3r5'* 

f3p?rl fV ? Bom. 1924 ; Punj. 1934 ; Mad. 1930 | C. U. 1917, ’22, ’26, »39. 

11. What are the common sources of Bromine ? Hq}v is the element 

manufactured industrially ? Name some important bromides and > state 
their uses, caitfsim *rr«rrii*i Pf 1 '1‘ij fV «i'>¥trsr 

c3W^c®^=rr5f-SR ^ i 

Mys. 1934 ; Bom. 1915 ; Mad. 1930 i C. U. 1926. 

12. How is HCl prepared in the laboratory ? Why is H,S 04 and not 

HNOj used to prepare HCl from NaCl ? <2f^Ffnr HCl 

^r«C^? NaCl^^« HCl HNO, =n H,S04 ^ 

? Bom 1917, »19 ; Punj, 1921; C. U. 1916, ’37, ’39, ’47, ; Pat. 1920. 

13. Starting with KI how will you prepare—(a) Iodine, (b) HI, 

<c) Hgl, and (d) Hgl ? Starting with NaCl how will you prepare 
chlorine and its oxy-acids ? KI W^Z^ tV 

(a) ^lT?Ttfe*r (b) HI, (c) Hgl, (d) Hgl ? NaCl 

OFtf^sf ■« «i«5 7 

14. W^hat are halogens ? "Why are they so called ? Give in a tabulat 

form the physical and chemical properties of the halogens to illustrate 
gradation of their properties. fV ? C^*f ? 

c»r«rf^Tr« csV® « 



CT^'8 I Bom. 1932, *36. ; MaA 1930 ; Punj. 1936 ; C. U. 1931,. 

*32, *36. *37. 

15 Describe in detail, how pure Iodine is extracted from seaweed. 
What are its properties, uses, and tests? fV 

^1 111 ? *raf, '« Bom 1929 

Nag. 1933 ; C. U. 1926 ; Lon. 1934, *34. 

16. How will you obtain Cl,, K and O, from KQO, ? KCIO, 

a„ K « O, ? Pat. 1931‘; C. U. 1940. 

17. How is Iodine obtained from caliche ? How is it purified ? 

Benaras 1937.. 

18. How is Iodine obtained from kelp ? Describe its important physical 

and chemical properties, ^'8?n 

'6 Prr ipf ^cfsrl T? 1 Punj. 1919, >30 ; All. 1931 ; C. U. 194L 
•21 '26, *28, '34. '42' »57 ; Pat. 

r. ^19. In an alkali faCTory Chlorine is a by-product. How can this be 
best utdised ? ^t?<tsrrw GFtfV? TtW I tV 

WfCTr ^ ? C, U. 1943. 

20. By what teats do you distinguish fluoride, chloride, bromide and 
iodide. CIFt^t^, OFt^t^, 'S Pf fV 

wmi’ipfrTi 





[ Course Content • Sulphur and its compounds, (i) Sulphur : its 

•extraction and uses. Allotropic forms and the behaviour of sulphur 
on heating are not required, 

(ii) Sulifihur dioxide—Preparation: (a) by oxidation of sulphur and 
■sulphide ores | (b) from sulphites ; (c) from sulphuric acid. Description 
of burners is not required. 

Properties ; uses as a bleaching agent and as a preservative. 

(iii) Sulphuric acid, Chemistry of its manufacture by lead chamber, 
process and by contact process. Description of commercial plant is not 
required. Its properties (a) as an acid, (b) as a dehydrating agent. 

Sulphates. Alum, 

(iv) Hydrogen sulphide—Preparation and properties. Uses as a labora> 
tory reagent. ] 

I N8 (S), 

ca|%« 1 

5 (i) ^ I 

(ii) 1 liii) ^ 

i HgO, H^Og i HgS, HgSg I 

w '« m\ 

"sitcw 1 (▼) ( shell) 

S (i) S Og I (ii) Og .S I 

<iii) Ogii S-vil? J^1 I 







s ms ^ts 'OS, 32 ms ^ts mvmi, i® 

1777 m'^ <2rm*i ^Fc^^r, c^» ’iraim 

c^m *rm«f I 

I 'CRTft*^ % (i) ’i^c^ 

( ^**n mmw, ), ^<^ui ^ nt^m m^ i 

c^5^mc>r'« ^f>raT=Tnr i 

i m^r m«^i i 

( brimstone ) ^C^r | 

(Sulphlde ) ^artu??! mt^T^fScW 

( Pyrites, FeSg )• 'Q m^T^fScW ( Cu^S, FogSa ), 

(Galena, PbS), (Zinc blende, ZnS), (Cinnabar, 

Hgs) >9 ^t?F m'«n ^ I 

(Sulphate) ^cn Gypsum, CaSO^, 

^H^O ), ( ^ieserite, MgSO^, HgO ) m«^1 I 

wc^' P'9 m«m 

m^f I miaw c’lt^i m'^^i i 

I c?r^ 

^T"m^ 5fiT'9i I 

C^C?J '9 '®I5? 'SftHsT -51^^ C?^1 I' 

^»n 9 C5T^ >f^ 

■ttc^ '9 fHc?i ^^1 \ 

^15^9 m9^ii iTi I f^c*r*r 

^ I 





^MT*R ^1 ^ ST1 I ^ ^C«fJt^nt?CTU f^>lTC^ 

^W«ls (^) PlPrftc^ ^pms 'SWtfrs^ (liquation) 
*tqif%S ’TT^tc^ir ^ftc’t 

20% *tN^^f5, -s^Tf^, ^twi, TW»l>it'*l i 

«i|^ ^TfS^I ’fTC5f C^tT^iT^T^ "5*ifB? 

( Calcaroni ) C^Z^Z^ 

§tt ^tR^H ^T^TC5T1 I 

• 

5NF^ 9fjT^ 5fW91 I >1T31^ 

I ^Z5^ ^Tf% ’tfir^l T?Ts3^ C^C^ 

f^?ii '«FTd?r w fc5 I 50% I 

30% 1 C>T^W3r 'e’tfSc^ ^?’^- 

'^C^TC^ »T^T I «f’»r^ W?CSf 

'«rn^ ■5*Tf&i:^ 

Gills ^Tf5 ^<15^ 1 

'Q ^lir’ai t?i wT^i ^tir ^<inr JiTt i .^«tc^ 

^T^1 c-fw^r sfi, 

3pT/:^^ i c>T^Tcsr 

c-rrlx^ I f^r>if%c^ ^T^X^Tc^?! ^z^^ ^?i ^T^Tf^i- 

^'I’f I 

C’^) ^^1% s 1868 (Louisiana) 

800 ^fsr^FTca^ >l^tsi ’ff^^'l ^ff I »tt^5pT^ 

^Tf&^ "Sl^ ^C5 C^T®rl 'S{^^ ^'srail f^9T I 

'5itfB?[ ^Ta I 1904 3Ft^ ( Frasch ) 

^z^^ I sj^^f^iTiT^-hr ^TW1» =aTf9F 

^STHNC^^ ^Z-^H 800 M ^f5(C$ ^ ^1Z^ I 

(i) 15^ I (ii) lii^ 

f^1 f^5r/& ( concentric ) 

^£1^ csw ^finrl ^’iTcsii 





^ I (iii) (I) ( Buperheated ) ( 180*C ) 

10 -18 ^t\-^cn emu ^\ms{\ i m 

I (^csr<i 

’^STtT 100®C 

1B5®C ^^T?( ^91 
<<rTr? I) (iv) 'nc^o? 

^3T (III) f??1 86 
( A. P. ) 

» 

^T^Tc=n ^ I 5Tcn^ ^Tii^ 

6fCn? 

c^f^Tc’f 5(?r (II) r?iii 

C^r^ITII C^TCfff I 

^tfir^ fn’fT^ 

( vat ) S'fl'^l ?? I 

99'6% I vii^ f^?r*{iT 'Q ?<l I 

^<8^5^ s <2rni I 

<1T^5T ^T?1 

^Tm 

’B?! i (i) 

(crude) 

^ c^t?t^ ntcar 

^^rtwi ^i{ I (ii) 9rf%^ 

B f^Kl 

^^C5 C c^rT^f^ 

(retort) i 9f^?FC^ f^—’tVCT^ f^'<9'lhF^‘l 

D nrear E ^t^cs? v^ « viii) 444®Cc^ 



Hot 

ComproMed 
J at 35 A.P. 


Water 
1 atlSS-C 
18 A.P, 



fraj— 
















F I 2t<»JW it'QI 

sjtc^ ^c? 

{ flowers of sulphur ) ^ca^r 1 (iv) iSfC^T^ ^^1 WT 

118*Cc^ ( ) 'srTcn ’^*^1 ^^1 G 

I H ^^ fir^i c^t®T ^ ti:5 

l>tl%in I ( Roll sulphur ) I (vi) 

^Tf^ CSgC^ ^f^Tl 1 ^*Tf^in ^’*ft^^ 

^fii^ ’fT'Q^i art?i I 

444.*’C 113“C 

''S(i^«^ s-»s ->s >^*^1 ->^^cr s-s. 

(Hi) ( Bye-product ) ( Chance’s Process ) % 

<^) Leblanc NagCO^-vi)^ W NagCOg-^ii^ 

(alkali waste) CaS <KtC'?P I 

€5iT^T?inic3r vij^ ^i^CT f^nii co^ 

^f^apij HgS nt'Qiil ^fH 1 IlgSc^ ^^^ C’fT^Ttc®! 

nT 6 in CaS + COg -h H 20 = CaC0,. + HgS i 

SHgS-l-Og^^ 2HgO-|-2S I Leblanc viif 

(gfeftof^Q 1 

(^) ^T^c5T?:^=i (HgS) >8 ®r^- 

(CSg) ^ifsT I ^T^Tii c^T^r^tiT^c^ ^ 

fw ?[1 ^f%aF^ c^T^^rjT?:>i5 '« CSg-vn^ 

HgS ^wi 1^-^ I ^1:5^ c^r?i^ f?^1 

c^T^T’rrT’T ^?Tlcer t?1 HgS cnT^«i 

2Fe(OH)3 -t- SHgS = FegSg -¥ 6 HgO. 

^51 -^Vs' HgSc^ cnt^n 

■^?f, C Spent Oxide ) IcgSg 

1 &0%s s^rc"*? I 

2 P 02 S 3 H- aOg -f dHgO - 4 Pc(OH) 3 -b 6 S. 







C’fWtTi SO 2 HgSO^^ 

^ I ’T^sr^ ^ I 

I sOg 

C^TC^ir f^?1 ^f^3Fii ■ » 

n’fe?ii ^TK : 

C+SOg = COg +s. 

^a>'0| S «f^<2t«ft^V8 ^S 

*v/5^ '« 5— 

t W ( Rbombic ), (tr) 

( Prismatic or monoclinic ) 9f^?|r | 

t (’ti 51^4^9 ( Plastic ), (^) 

^Milk of sulphur ), ^rt^fl ( White sulphur ), 

(5) ^«TCW ( Colloidal ) 5j^^ I 

(^) t I (i) «t^ «l«tt^ 

^911 I (ii) irt % ^T^f5 -^pri 

^TCW I (Octahedral)' 

I t^1 
I t^tc^ 

112 8®Cc^ 5tc^ ^fi 

119’5%-Cc^ 

^Til«l 96*5Cc« f^»ii:^fg^ 

^t^Tc?r nf^®t^ 1 
2-05 I W,z^. ^:?T^T '« 

OFtC^PPC^'' I ®^<1, ^55 1 vQ » 

»?Ffe^ ^C<?r 'Q ^11 I 

W f«t»{CTt&^ S (i) «l«tt# t 

Tjfk^ I ii9'5*Cc’®. ^tfir^ii <tf%«r^ 



ffeir—’* f1b-^ 



*rt9Wl? « ^ crfH 





^ I sfl sTff^5i ^ I 

*fcf I »ij^fB f^l ^c?i fe I 

1%5i ^?5 t i»Tf%?l c^ I cw 

(ii) i(4js P ^1 monoclinic 

^pr I 5nitc^?f 

^«ft^«i f[c? w.^ 

I ^rsT^it^ i20“c, ^;tt^ s,>jt< rM-ri^>ic5ri5T 

1*93; f5i wc^r CSgC^ I t^'l 'Q f 

96‘5"C ^tt i 96-6'C? 

96*6®c? ^/:5 i 

96 6"C 

(transition temperature)I S3%iS/S. fs{>^':'srfL^ 
95-6'C 119 S’C I 

(^) i|3i%r^^g (i) (21^^ (2j«ft?!t 2 '^>1 ?ltr^ 

^^■f§ ^t5^c5r m ^f?iii (ii9’6®c ) I <siU 

( 444^0 ) ^fS 

I f^1 c^u I 

vii^ 

^t'Qi ^csr^i ^c’a ^?p 
I»Tr5lt«l 

nT«^i m I 
(ii) if^ t 1^1 'Q 
TS(^ I t^i 

nf?«f^ ^ I t^i fT^ I. 

1*92 I ^3^1 WC5T « 
CSjC^^ ^.fT^T I 

5Jic^fT9ft?r 



*^*r< ftar-rspp4^ *^8r^ 

W 5f3«?p-^«|2 (i) <2j^ 


<tobr 


5rr<uf^ ii’TNR 


^T>s I ( Penfcasulphide) '« 

^y SCa(OH)a+ 12 S = 2CaS5+CaS208^- 
3 H 20 I f^at«rc^ ?T« I 

«T« I CaSg i HCI jfl^l 

^’SI; CaS5 + 2HCl=sCaCl2 + H2S+4S. 

(ii) s ^c«(?r ^Pfi» i‘821 

^%z-^ ^ I ^^1 ^z^ CSg?:^ arr^T i 

(«) «rtvl cSgC^ 

'arsrr^j ^twi ^z^ > 

(^) ^ 58 TOP^ (Colloidal ) i (i) SO^-^iiir 

>r*^^ arc=?r HgS ^fit^r (802 + 21138 = 21120+88), 

c!)?i^ (ii) ^T«1 c^f^z^ 

^tT'Q^l ^t?( I ^t?i «(Tii*i 

'^z^ I ^c5T I ^«n 

C^ ^NC^?[ >iT^TC^T w’T^I =TM 

C^Tf®1^t'S( <^rTC55T^T^C^c’?5l ^-^5511 

C>lN >fT^*?T^ ^«vna ; Na 2 S 203 + 

HgSO^ =Na2SO^ +SO 2 + Haa+S. 

iS!>8 I ^SRRC^ C^ S (i) 

( ) c^-c^T^r 'jer^T^ Og^^ cnt^rtcar ^’Ft 

SO 2 ’Eim I (ii) 5rt^ src^j^ 

HNOg-^^ ^fj vii?p^ HgSO^ I 

S + 6HN03 = H2SO4 + 6NO2 + 2H2O. BaClg f%?|1 

^fac^T BaS04 1 BaS04?:^ ^ C«fr^ 

^f5Ki 3^-src^Tcfei w ^f?n:5i ’ff%^T«i -src^T^ 

7*28 I 

iax^ I 5»iW^*l «i< s c^% trt 5 (i) nt*fT?f«i ^t^rtcir c^ 

^T'QTi f^c^ v^zw, ©^, ^fS^r 1 

^®t<i « '«r?T^T, 1%^ 

'« ^1 ^ 5^51 ^T^T I (ii) 'W • 112'8*C-c^ 



{ mobile ) nfwT? ^ » 

^f^'9 9fT? i?T[ I ^Tf?C^ 

^TW ( viscous ) ^ I 2*80®C^ ’Tfai^ 

^tMi c^ ^ir 'Q soo-c-viri ^w?r 

• I 44.4*6*Cc^ ^fgc^ vijc^ I 

dl^ 7PFSI ^ I 

(i) w fw^ SOg 

'sw sOg ^c?r i s+OgssSOg; 28+302=2803. 8O2- 
nT«^1 I (ii) *rf^^ ( ^1 Fe, Cu, 

Hg, Na, Ag) 'f\fi^^ ^ ^ I 

w.m nt'® '<^1^ '^t'^U ’tT® I c>iTf®^n sff^tvr 

^r^Tlil I Fe + 8 = FeS, Zn+8 = Zn8 ; 

Cu + 8==CaS; 2Na+8 = Na2S. (iii) 

I ^p ^r? H28O4 -^rnf^i® SOg I 5n?f HNOg ^ 

H2SO4 m ; 8+2H2SO4 = 88O2 + 2H2O; 
S+6HN0g = 6N02 + H2804+2H20. (iv) ^ 

^^?(i OTi >iT5r^r^® 

^ C?ll : 48+6K0H = 2K28+ 

^28303 + 31120. K38 + 48 =K 385 . (v) ’®Tcn^ ^ 3 ^K^r 

^^?IT>T 2f^r®?r W ^ Hg+S^HaS; 2S+CI3-SgClg ; 
8+3F2 = SP6i 0 + 28 = 083 (csiff^s ^Tc*t) 

I : (i) cnW^I 80 2 I 

SOg ^UU Ha804 « 0a(HSO3)a 

'e ^ I (ii) C82, <<tn(t»rt^c^p&, 83012, 

C^nrhHT^, ^Tfw, I 

^T^TCvn '^®l 15fifl1 I Vulcanisation 








SOj 64 32 

iS>^ (^) I ?^C5r 

«i 

'6 «rTif^sT 5 ^i: 9 i ^sa » 'ii^ ^tjTn 

^tp ■H 2 S 04 -«ii?r >ii:ir *it5? 

«r^«l ^C? 5 T C^, v£l^ 9 tTT^ I 

^CeT I ■^^I5T1 

C’fT^T^CST ^til^’f ^t^-'5l^fli:^lf >lf^^ f^t 

3 TT^tgr >iTst^T^ ^tc^ I 

I <2t«t1^ S (^) fi'8Pt?i«l ttf«: ^tp 

HgSO^-^^ Ca, Hg, Ag, S ^1 C ^r ^1 



SOa *tt«?[1 Ca+ 2 H 2 S 04 =.CaS 04 -f 2 H 2 O+SO 2 ; 

C + 2H,S04 = 2H20 + 2S02 + C03 ; S + 2H2SO4 = 2H2O + 
8SO2. Hg + 2 H 2 S 0 ^ r= HgSO^ + SO2+2H2O. 














(^) (i) W^TCI 

>8 ^^s[ 9 [ C 9 |-m^ 5 n 

< Copper turnings ) i jpt^CT »ft^T^J VC'S » 

.<ii) ^pTc 5 «T 9 lt? H2SO4 wt^ '« 

’^Tc^ I (iii) ipm^ 1 

"5(It’T ft^ «T« I 

H 2 SP 4 %< ^tf 6 ( wash bottle ) fw^l ^ 

^Tc^ ^vSt^ ^JT»r ^C’l'SFl ^ft ) 

nr^c^ni i 3Pfc^ ^tc^i Cus 

C^SO^-v£fiF s?t«T^< CTO ^1 I '®rrmil m^lTSl so 3 
•-nJt’ffS CK T^Tc^ ewer’s I 

(ii) cm^Tt^^r ^^^1 

so 2 ^CiT 1 

(iii) ( HgSOg )%T^«tc^ T 

'^TC^ 3 PtC^ ^1 ^TCJl^r 

*rr^^i HCi-i]^ fisi?iTTF SO2 so2 finrt 

^'I^i'l ^tJT^WTC^r ^T^l I 

NagSO,. + 2H2SO4 = 2 NaHS 04 + H2O + SO2 
2 NaHSO 8 + H 2SO4 = NagSO^ + 2H2O + 2SO2 
(’t) «tC«fJt«.’trW 51 • ent^tte^ SOg ^’Ef I 

sOgC^ w.^ irr^Qi ^ ^tiT^r ( to NgjOg 

^^TTf^f) ^T’El I ntc^ SO 2 

I ^fXf HgSO^-^^ w fjf^l ^f«3jrsF 

^ sTc^l ^f^TI1 C5tc® TO ; S + 02 = S02, 

(ii) ( FeSg ), (CugS, 

l^’egSs), egf^^ (ZnS) ^| 

SO2 I . . 

4 FeS 2 +-1102 = 2 Fe 203 + SS02 ; 2ZnS + S02 = 2Zn0 + 2S02 

* 1 «rt 5 2 (i) 

■'^*t^TC»n 9 tTm \ *32 1 (ii) 





I (iii) \ ^ncT^fs^^Tj c¥r^T^vnft«sm w 

SOg-viiw 3rf^^i « ^jTfii® i(ij^ cwt^T^ W3F c^Win nffwt 

^tif ( ) I (iv) ^<fTll«l ^vsn 

c^Frc*r^i ^ii»r ^1 /s^^ sog— 10*0 

^ I 

: (i) ?T^ ?fC? 

^f^TW'Q 5Tc^ I fw. ^ is®!^ 

f^f^TI ^t?, «55r^ K, Ca, Pb, Sn, Pe, C Tl Mg 

i so, f^f«^ ^1 Og i 

'^^ws^ sOg 'Bfw ’nft<c^ ^f«c^H m 

I sOg ^srftr^ f^?n i 4K+ 

3S02 = K 2 S 03 H-KgSg 03 ; 3Fe4-S02==2Fe0+FeS | 

^tt-'srirr^® ^jT>f HgSc^F 'q 

^V. : SOg + 2HgS * 2H2O + 3S ; SOg + C 

«COg + S. 

(ii) Pfc. ^■’«f5lti9"'MgS04, ?rjT/55tmf8^ (460* 

SOg '6 Og SO 3 . 

; 2802+02 = 28031 iNTOg ^ sOgC^ mf?r^ 

SO3 ; N0g+S02=S03+N0 I ^ HgSO^-vi)^ 

nc«fiTWTO SO 3 I 

'QC^CSl^ SO 2 f^51 ^f%?1 SOg ^ 3 SO 2 + 

Og^SSOg. 

(iii) af^ «rrt8^ I HgSOg : 

2?^*i I mz^ 9ni^ ^f^z^ ^Pi^sOg 

nt'STi ^ I «fc«! f^9r ^rm i SO 2 + 

HgO ^ HgSOg I sOgir wz^ '« SOg?* vsfg^ c^pmiji ^rftm 

% 

^ cymw^ ^ I 

(iv) SOg : ♦rit^ t W KMnO^- 

tiRT 'srrlir^ ti ^Fn»fTc»*^ KgCrgOT-aj?* ^tfirr 

f^m SOg 5rrt»! ^t^sR 1 ?»»tTaFc^ 



'Q Ci^Ftf^'-aT^ I ’£f«R « '« 

I 

2KMn04 + SSOa + 2H2 O = K^SO^ + 2MdSO^ + 2HaS04. 
K^Cr^a, + 3SO2 + HaSO^ = K^SO^-^Cv^{SOJ^ + H^O. 

(«r) SO^z^ mi f^i 

C3Ff?iT^ ; 2FeCl3+S02 + 2H20 = 2 FeCl 2 H-HaS 04 + 2 HCl, 

HgS-iii^ s mt^n i sOg-^u^ =ti i 

(^r) SOa^^ C?Fff^=T ^1 flf^l WtSf 

HX ( X = Cl, Br ^11) ^cii ar^ ^<Ct5r s 

S02 + X2 + 2H20 = 2HX + 2H2S04 

(3Flfir»r (antichlor) ^csf \ 

7|^cr SO2 HgSO^i:^ I 

(v) SO2 I SOg 

sOg m fwc^r 

^'l I 

f*rc5i 1 

(vi) SO3-? m (TSf^T^ HgSOg) 

mmx 

150*Cc^ s ^T?( I 

CSg^^ :5 ft^<l Og^^ SOg 

C?^ I <2f^M C^, SOgC^ 

S ; 

8 HgSOg = S + 2H gSO^ + HgO. 

(vii) SOgt^ 1200®Cc^ 
s SSOg = 2SO3+S. 

(viii) SOg « Clg-ii^r fija(«l ^ f??[1 

CSPNt^ ?ffS^ ^ I SOg + Cl g *= SOgCl g. 

(ix.) SOg 'e FbOg NagOg f^1 9f^=? 

: Pb02+S0g = PbS 04 ; NsgOg+SOg =NagS 04 . 



»85T^ (F) srm- 

‘^n 



4^8 

(x) fgjiyi: >3 : SO3 ^i 3 i?r 

(H2SO3) ^jtf^ \ 

^^I'B^tfiPP ^srart^i H2SO3 ^n 5 ^n ^1 

H2SO3 fwtl^t (dibasic) ’STltf^^ I 

^^CST ®I^«1 

y£\^\ ^T^C^C«f5T »(T^ ^T^1 ^ 

^rtf^ ^^*1 I 

HgSOs c^ 5 r 1 

HgSOg^ ^C»f NaOH KOH ;?^«j 9f^sT i 

HoSOoC = SOg + HoO) + 2NaOH = NaoSOg + 2 H 2 O. 

HgSOg+NaOH = NaHSOg + HgO. 

>fT^*l NaOH-vfRT w 1%[1 SOg ^f%aF^ 

( meta bisulphite) I 

VpC^Sfff^C^ s 2 NaHS 03 = NsgSgOg + HgO. 

NagCOa-^^ 3?^C*t5( W f^nil SOg NagSO^, 

-®fC^ SOg ^r^3F-si NaHSOg 5ifS^ ; 

Na2C03 + S0g = NagS03 + C0g 
Na 2 S 03 4-S0g + H^ = 2 NaHS 03 . 

Ca(OH )2 T^ZKJ SOg 

I m C^T^rtC^ ( milkj ) ^ I JStz^ 

SOg ^TT>J i^T^l ^T^>TtW^C& ?lf 1 

Ca(0H)2 + S02 = CaS03-fH20 ; CaSOg + HgO+SOg 

= Ca(HS03)2. 

^a> 5 > I cia '« sOgtr ’5fRl s 

^c?r 1 ^z:^^^\ 

(ii) Clg ^zm >!f?^ m?l'siT51 o ^c?l I o 

^f« 5 T 3 j^jc^ ^zk: HgO+CIg 

=-2HCl4-0} I SOg ^C5T?r 

1 wi ^fwi wnr^rf^i H ; vn^ H-^ jsr^jc^ 

I 9 ^T I 





S03 + 2H20 = H 2 S 04 + 2H ; ?rf®H 3'^J+2H = ^<|^ ar?ij 

cij ^^1, sOg fwftrc«t^ 

(iii) SQa C^T 5 ? 

iiTf^c»r 'bttc’i I SO 2 ^ 

35 ? I ^JT ^1 ’FT^ fTO C*(W so 2 

^?r ^iTcai I CI2 

f^C 3 I =!1 I 

(iv) CI2 SO2 I c?i»i^, 

€lc^ 5 it ^?r, SOgC^ 7 {% ^11 

^00 j i (ii) cnr^CsiT^ (ii) 

SOaC^ C 5 ^ I (iii) KMnO^ f^ i(fs^ ^T 5 ?'QC^ SOg 

■ 5 tm>r KMnO^ ^-5 1 KgCrgOy f>f-sf 

(iv) (r?r^>rT? 'S ^Ttirrc®^ KIO3 

SO2 9 fjfc 3 T ^f^l^ I 

2 KI 03 + 6S02 + 4H20 = l2 + 2KHS04+3H2S04. 

^^’(T*rc^, «2}'f 

^^s^’FC'l, ^ C^C^tR=i ^^^-C*rT'<CiT, CsFTf?^ (antichlor) 

I (refrigerator) SOg ^‘•t'®J 

■^Cil^ ^1 I NagSOa, 

€a(HS03)2 e CaSO^ ^ I 

HaSO^ 'Q mW'S W2r ^«l SO 2 ^ I 

(^) I H2CO3 vs H2S03-<£|^ ^ 9 Tir( • (i) SO2 arlt^^ 

. H2SO3 I COg 

H2CO3 ^ I (ii) H3SO3 ^ HgCOg ^ 5 K^ I 

(iii) «rjTf^® I H2SO3 

^^•1 9 i^ 5 i I H2CO3 'e I 



(iv) HgSOg >8 HgCOg-vfi^r <2rc?W 

SOg >8 COg ^ I 

^ *rh$ 5 n HCi f^c??r ^<«rf« 5 Jrs^ SO3's cOj^ 

^ i Ca(0H)2 + C02 = CaC03 + H30. Ca{0H)2+S03. 

= CaS03 + H20. CaCOg '8 CaSOg ^^t?1 ^sfart^ I- 

’ 5 f^?rr^ c^T»n i 'Si^z^ 

^ KaCraO^ ar?l f^1 ^cip^ i^C^i 

HCI % 9 T CO2 I gc^nr c^Ki > 

(jtft^sqs! SO2 ^TTf^T NaOH, KOH Ca,OH)2 af^l^l 
C^fW ^ I 




( Sulphuretted Hydrogen or Hydrogen Sulphide ) 

HgS ; <^ts ^ 1 i '8S 34 , 85 * 6 "C, — 

60*7"C, —17. 

%oT ( Scheele ) 1777 C^, ^tlT^T '8 

I : (i) «2f2^^c'f^ 

ifc^r 8 9tjtc^ c^f'^ri i (ii) 8 i2rtf«fw 

ar^i ^f^csT HgS 5tjt^ I ‘iit ’fiTc^sr w f®c^» •'T51 

n 5 i fsm **i^ ^f%c^ 

^nrc*!^ I 

^»8 I <2|«lt#t 5 (i) Hg ^1 

(ii)* Hg 8 S-vjm f^«rc^ 460^Ci:^ ^ Ni 

f^1 Tl C»ttf^ ( Pumice ) nTTOf f^1 ^f%aF^ 

HgS ; Hg “f S = HgS 






(wi) •ift'FMt? «t«t 1 ^: c^?t»i »il5m^c«5 ’icw 

HCl ^1 HgSO^-Jiii f^t^ HgS I 

* FeS + HgSp^ = H 3 S+PeSO^. FeS+2HCI = FeClg + H^S. 

; v£l^ >!'S[C^tC«l 

C^t^CW FeS ^'Q I f^^RC371l 

^>^fen ^N I c^t^c®r ^Tt^Tsi i?t^ 

^•Tc^Tc^ni «fr^ ^Tr^ I 

f^i c»r^i I f?^i ^f®?Ti H 2 SO 4 (1 s 6 ) um I 

HgSc^ ’^nST^ 

-^n I ^Tii‘i ■sm’spi ®Tft 'ii^N ^;?T?it I 

nft’pT^frg fsp’f-vij? ^ i f%n- 

5ic'<j? cafc^ c5pijt^ ^"51 orrc^ nt^^ri 

HCl Jft^^ in \ -States! csrti:^?! %f%c® ^n 

^1 ^^csT ^r^c® I ^ , 

(1) HNO 3 ^Ttf>i® HgSc^ ^Tf^® FeS 

HgS 5r^:® HNO .5 5lf I 2 HNO 3 

+ HgS = 2NOa + 2 H 2 O + S. 

( 2 ) v£i‘| 9 jjt>t 

^^1 sn I 

ft^€t-^?l«l ? ^ITC^ ^TTf^TC®^ ^t*n, Ho, >Tt^T3r 

'Q Ti*»t f^^® <*rTC^ I FeS^ T^ Fe 

*^TC^ 1 'Q Fe-.il1I \ HgS 

■^f%C® NaHS-^^ il«(T f??i 1 ^f^r® 

PgOjj-vfi^i ^Ji^taf" AlgOg-vil^ W 1%9t '5rf®t^5l 

CO 2 ^®9r HgS Hg 5m^ 1 

HgS H2SO4 ; HgS 4- HgSO^ = 2H2O + 

SO 2 +S. HgSO^ ^t?n HgSc^F 5T1 1 H 2 S 9f7t>r 

CaClg-^^ >Tf^® ^r?I i H 2 S + CaCl 2 = CaS+HCl =5^5^^ 

CaClg ^m '6 ?F ^1 ^1 I KgSc^ 

HgS 5fjt7i nt^ I 





8bb- 

H^S ; (i) ^ ^ 

HgS 15 ^ I ffjTJrc^ HCl ^ wc»r?T 

Pg^s ^1 I 

SbgS 3 + 6HC1 = 2SbCl 8 + 3 H 3 S 
I «f< S c^ S (i) ^^C^trwsT ?l<Ct=T <^51 

^1\ W ^tft 'Q ?tJt^ I (ii) ^>81 3ft^J I 

'ST^rT^T I (lii) STC’f ^6 ^nc^J ^1 1 

?rWirf^^ 2 (i) ^51 ift^ 5fC5 1 

I ^^1 ^1 HgO 'Q SOjj 

m I ^^1 ^?r ^1 'srf^cwc^ HgO "s s c*nn o^ ^e 

HgSc^ 3 : 2 f^“rfl^1 'Sft^car «ffl[C«r ^ S SHgS' 

+ 3 O 3 i^^w) ==2H^O + 2SO^; 2H2S+02«(^5(?j) 1 

2 H 2 O + 2 S; 2 H^S +202 (^W^tfV) = 2 H 20 + S 02 H-S. 

HgS f^a!t«fc^F FeOir S nt'QiIl 1 

^tTT^ W.^ I WZTSJ I 

(ii) HgS #t«| ‘5ft*t 

^5rtf8=^ I I 

^fS^1 ^T? I ^ I HgS- 

vrtr^c5f fsF^rg ^zM 

2 H 2 S +02 = 2 H 20 + 2 S I 

(^) l-lgSc^ ^t?i«i 

'Q NH 40 H-vii^ >icw ^ ^^*1 '8 

NaOH ^ HgS-vfi? Tmu %T^ 'Q 

H2S + Na0H = NaHS+H20 ; 

2Na0H + H2S = Na3S+2H20. 



(-St) ^ ^ Ag, Pbn ^ 

’iK^'t^ 9|^5 t ^c?r I *ffl^Nt^ii ^'ti ^1 ^ -sm^ 

I ^w HgS ftu? f^?i 

^tc®Tl ^T^?(®t ^ ^ZK I 

2Ag + H2S+ O = AggS + HcjO. 

(in) HgS ■tf^s'^l^ ! (^) HgSir^ T«(?rtt»II 

7I< KaCrjO? ^1 ( pink ) KMnO^-^ij^ W 

^f%3F^ I S '«l*fsf^l!^ ■sr^'st 'Q 

2?^ ^ I 

K^Cr^O,+ 4 H^S 0 ^^ 3 H^S = KsSO^-{-Cr 2 {SOj.^ + 7 H^O 
+ 3S ; 2KMn04 + SHaSO^ + SH^S = KgSO^ + 2MnS04 

+ 8H20 + fiS 

(^) HyS 9fTt>T^^ (3Ffil5i ^1 CSftr^Isf •s^*CJ fel f^v^1 

sr^lfV^ ( suspended ) W fif?!! '5rt%3P^ I HCl^ 

HBr, HI w£l^!!. S-5|«(;f^?i ^ : HgS-f X 2 = 2HX + S 

( X==Cr, Br ^1 I ) 

( 5 \) H2S 'Q SO2 ^JT^ fel HgO 'Q S ; SO2 + 

2H2S = 2H20 + 3S. 5^fs(t?je| SO 2 ^ ^Z^ ( H 2 SO 3 V 

HgS ^f^ap'sjS r?[ ; HgSOg + SHgS^SHgO-h 

SS SOg-^^ « HaS-vii? f^’^rr^csT 

cn*^NtClltf^^ s 10SO2 + 5H2S = 3H2S5 Og + 

2H2O. 

<^) HgS -nts HNO3 ^1 5it? H2SO4 

I f^^Tnr^ NOg 'Q SO2 

s I 

2HNO3 + HgS = 2H 2O + 2NO2 + s. 

H2SO4 + HgS = 2H2O + SO2 + s. 

(^r) HgS :^z^ 1 c^?iT>r 

^ ; 2FeCl3 + H2S = 2PeCl2-i-2HCH-S 

(iv) HgSr^ ^1 ^TH I 



(y) H 2 S ( reagenfc ); HgSc^ 

*(T^^ ^^c®f?r ^1 T<T 1%ni 

fifeff 5^^ s (^) s(T^ii 

(HCl) 2?^ jjgg ; 

Cu, Pb, Hg, ^?ie| Cd-iS\x ^9pw 

Sb-v<i^ ^?[‘1 ^'^K Sn-vii?r 

CuS 0 ^ + H 2 S = H 2 S 04 + CuS ,* 2 SbCl 3 + 3H2S = Sb 2 S 3 + 
6 HCI i CdCl 2 + H 2 S = 2HCl + CdS 1 SnCl 2 + ri 2 S = 2HCH- 
SnS. 

(«<) HgS >fr^- 

■®r?(:f^?r Zn cT^«| 5||5f'j .£i^^ Fe, Ni '<3 Co cr^«l 

OT ; ZnSO^ + HgS^ZnS + HaSO^ 

til ^ 

^ Na, K, Ca I 

^ 0^1 S ^T>lMsi^ 

HgS : (i) HV^ ( identifi¬ 
cation ); c^rf^l *fT^ ^x-\ I xTw 

^1 3!T5\5PT|‘?:®5 ^x ^zx ^9r 

xtx) HgS 'S CuS 

HgS 5fTT? HNOg^:^ CuS :^T^J I 

(ii) S 'Q ^TC?l f^f«?l >^t^- 

2 ?T^T ^1 ^s^JTtc^ caq^c^ «N ^^x^ xlx t — 

(5F) <1T^en ■sriTf^t^, x^ ^jTcTsiTrsiiiT^ :^XZ^ '6 wc^f 

W Cu, Hg, Pb, Bi, Cd, Sn, As Sb [ (analytical) 

v5t^ II ^ >9 ^ ] 1 

(^) **PTf|lf ^1 NHa?! imx ^ 5C5T 
i^T^I Fe, Zn, Mn, Ni, Co ( 5f^ III T ^ ) \ 

(5») ^z:^ 25T^T W Ca, Ba, Mg K, Na 5^^% ( 

IV >9 V) 



(HI) sgyrc^ s 

a?C^ Hg, Zn >« Na «ft^^ ^^*1 nT^^n HCl ?f'8 i 

•^^T[ HgS ^^f'Q HgS-<£i^ 

‘*tf'Q^1 r I NH^^COH) 

’ifta I HgS I ZnS I 

^f%C5I Na 9155«1 «irTc^ l Hg, Zn '8 Na I 

I QgS-tfl S « Hg t (i) Hg >6 S-^^ 

-sr^fj f%^|i| HgS 1 (ii) 

HgS TOT Hg ^Q S %Ti 1 (iii) HgS 

C^ C’TT^T^^^ HgO '« S nT«TI1 ^Ttj 1 

HgS « 7|T9f^T^i:®?i ^»t«f«r *r^?r c?e^1 ^^5iTcw i 


5sit«Jlfip^f%RP ( Sulphuric Acid ) 

^31 II2SO4 388®C '5 iT*» 98. 1*8 * 

^ov I 2 ^Ttf>l^ 

f-t^« ?t^1 ^Tl 1 f\m 

•5rf% 2ff?: C^Tf& ■SJ'I I C^T^T 

C^C'-n C^I^ CTOf^ f*t^®T^ 

■( Green vitriol, Ferrous sulphate FeSO^, TllgO ) 'Q 
[ alum, K2SO4, Aig (804)3 24H2O ] ntf^^ "^filin TO 

^f%51 3)^"s ^TCTlf 

'Q CTOf^ill ^7ir>T^ ^r?C^5i I 

«ITOI^ ^iTfh^':^ oil of vitriol Am l 'srlt^T’*! ’‘(^1^ 
^T5-TO3i I 2lC^T^ ( lead chamber ), 

I cafTO 

3?[TO sfC^tdTi ‘ii'^fS w 

src^n^!! to 



’n^‘=?tr3 

^t%ll (contact process) ( 2 f^^ 5 I ^C^=T I 

s c*rf'5T^r^T^ ^c«T SO 2 ^ 

NO 3 SOgr^ 

^fj?!i sOg ?Fcir I ^^1 HgSO^ J" 

#9 5 Ttf ^1 * 

f<f^ ^<1 (CaSO^, THgO), (BaSO^^)^ 

(MgSO^^jHgO) <2r^1% I 

• (2t2(2f*f1^S (i) H3O3'« SO2 ^^^1 

HgSO^ • SOg^ HgOg = 113804. 

(ii) mo^ HgSO^ ; 

2S02+2H20+02 = 2H2S04 

(iii) prC*fTt^tt^S 5JrW^«l^tR5« SOg ^ HgO^ f^T^ 

H2SO4 i SO3 4- HgO = H2SO4. 

. SO3? CP^^^SOg 1 

sOg I sOgC^ 

^rai SO3 ^^T-em ^TK I SOgt^ ^z^ cW*i' 

^f%u 5 r H2SO4 I =ftf% 

^Z'^ NO ^1 NgO 

(V20g)^1 

(OTfa s W S « 2 itft«? ^tw ( Theory ): s^t'lc^TC^s? 

•Tt^t^vg (NOg) WTa^ I NOg, SOg, 'e 

f^rTrfcsT NOg sOgC^ ^Tfa^ SO3 ^ca 

NO I NO Og 5 f ^4 ^Tm 

NOgC^ I NOg ntfwc^ SOg?:^ SOsZ^ 

^ca I SOg ^c^ra H3SO4 ^ca i >Tt^> 

NO.^?? SOgt^ ^ca 1 

sdg SOgC^ ^Cil I ^^1 ^f%CW 5 TTr?af ^ I 

NOg l-SOg^SOg+NO; 2N0+02 = 2N02 •, SOg + HgO^ 
= HgS04. 



5 NOj, SOg, HgO '8 ^ 

( Nitrosulpharic ) I 

^'Q HjjSO^ >8 NgOg ^Ki NgOa 

^sTfSH NO*« NOg 1 ^ I 

2SO3 + SNOg + H3O = NO+ 20 H.S 02 . 0 ,N 0 , 
2OH.SO2.O.NO + HgO = 2OH.SO2OH+N3O 3. 

^Tn I 

SO2, ^t^( 'Sff^C^ST ), ^Cf 8 NO2 'SrC^m^T ^ 

♦ift^’ft^r ^’^RT*! s (^) c ipfc^^ ^r<r 1%5tf5 

fwfn «T®r»fc^ ^rf 5 ?'l c^m^ A c^^■f\'t^^ 

5Tc^ ^1 c’TT^Tt^ii SO 2 ^?n i 


To pump 


Oxidetion 
of Pyrites 



Burner Glover'tower Leed Chamber Gay Lussac tower 


atsr^ f^—‘n^’FW^ «r‘rt# 

(^) SO2 ^8 f^!at«rc^ B f^tr c^t^^sr HNO3 ^jtfirc^. 

w t^i ^ f^i C 3pfc:^?r 2ft?i ci>T^csri 

^\' SO3 8 ^t 9 t 

( 5 t) D 3 Ft^ =?^ fw^l C JpTr^ Cl?WC 5 rt 





^ I (^) ^ a?fc^ f^Ri fsnift^ 

^ I (5t) so 2 =^T^cS-tc^^ SO3I so 3 

>6 jSjt? ( HgO ) f^^i ^Tm HgSO^ ’yrsr i c ipfc^ 

l (^) HgSO^ E 

w f^1 H 2 SO 4 Tt?1 I 

(«) nt"^ ^«fT fw?i 1 n?WNTcii? 

A, B, C, D, E, F ^'Qfir tSTfSTir 

c^Tir, c9f-ij5T^ 'Q « 2 ff^f^R^ ^c?r 1 C jpfc^ 

c^ HgSO^ wc'si '2f^f®f^?8n c^ 

BaClg-^^ J?^«l C?lN ^f?ic®r BaS04-vii^ >^t*f 1 ’tT'Q^I I . 

JPTC^ src^-r W (Chamber 

crystal ) SOg.OH.NOg jpTC^il ^tC?( l %5r 

I ^>iT^ sfc^rdf wstTsN ^^11 ^j[ i 

(35^?r s s ^f%! 

-aiTC^Tfs^' I 

S (i) ^1 

(ii) l5f^li (NaNOg) ^Q 'sTlTf^^, (iii) ^T^, 

(iv)^T\l 

: <i)^ ufnifS f^f»^ ’srlrf: — 

P) nT^'aT|fB>r ( Pyrites Burner ) 

0^15 «f«fl5fl I 

(ii) ( Nitre oven ) «Tf^-^Tt'5 

< 2 f«fT^ I 

(iii) ^TsT’Epf^j 6 SOg-^^ SO 3 '8 

tol '9 HgSO^ 1 ( 9 ^t’TT^ C^^Tll) 

(iv) ) 1 

IJPT I fi^3St«| ^1^ I 

‘51TT3f)l ^f^¥! C^% I 

^ ^ I 

^z^ti^n w f^r^i I 



(i) A ( Pyrites Burner ) ( S'b f5Z5 ) : 
SO 2 'Q ^5 ( FeSg 50% S ) ^tlT^ -^rnTJir?! 

f^Slpnf^ ( spent oxide, 40% S ), ( ZnS, 21% S ) 

^1^T?i 'Siws ^tf^i 

A cnt^T^I SO 2 I 

-stWT f?^l ^1\ \ 

S+OgrrSOg. 4FeS2 + 1102 = 2 Fe 203 + 8S02 ; 

2ZnS + 3 O 2 = 2ZnO + 2 SO 2 
sOg-^ii >ic^ ^ 1 \ f^ifini <irTc^ I 

(H) srftfefiijiftB ( Nitre oven ) i A B eTt^Tc^ 

( nitre pot ) 5fT]5 H 2 SO 4 '6 

( NaNOa ) i^i[ i ^ SOg 'Q ( 8%S02* 10%O2 



Add Add Add 


t^OS— 

>e N2 ) ^*n[ 

‘il^N NaNOg '6 HgSO^-vii^ HNO3 I 

HNO 3 ; 4HN03«2H20H-4N02 + 02 i 






mm 


; SOjj + 2HNO3 «SO3 + HgO 4- 
2 NO 3 . NHgr^ 

(iii) CIIW?r ( Glover ) ^ : ^ SOg, ^t^, KNO3 ^f*t 

'Q 'Sl’stt® G ^rtfir C^ W ^1 ( dost 

catcher ) 'Sim fir^1 400®Cc^ CJTfCFf^’T I ^t'W 
tT^i nc’^r I c3rr«t?^^fB 40 

^ ^TT>i 8 f5p& I vij^ fir?p^ 'sritf^rstc^ 

( acid proof ) ^<1T?TiT f?^1 'Q nt® f??rl I 

^T»r f^1 C^t^T# ( quartz ) ^1 fjj''^ (flint) Wt?? 

*1% ^TC^ I F ( tank ) 

( Gay Lussac ) •'(t^C^C^^ ( nitrated ) H2SO4 ( OH, 

SO3. O. NO. ) P2 ^T^l ‘il^^ E ^T^fTc^r ^l^T?r 

^VI'H nt^^l H2SO4 ( Chamber acid 66% ) Pi ^^1 

c^t^i I qit cjftm 

=IT%^ ^ ( 400®c ) -stifCJI?! 

^fSc^ <«lTc^ I 

csrrsT^ vScw«ii s— 

(^) ^JTC^?r C6^TC^^ (68 —70%)^^ ^Tt9f 

( 82% 1-72 ) i 

y£\^f^ ntc^ I GStWa ( Glover acid ) | 

J P ’fl«n c^t^i 

^ir f^apn ^^1 I cs’^T^ ^^1 '®icwi 911i?^^ 

^^\m^ 5T11 

(^) 9(jtc?t^ =iT^ci?^ >rr5if^^r^^ ^3Tf>i^ C6^3r 'srnfjics^r 

^<T.^^^l^ ’antf^^C^ 5^T^cSfC^il ( denitration ) ^c?I I 

2SO2. OH. O. N0 + H20 = 2H2S0 fN2O3 - 
N203->N02+N0. 



(’f) (^)'« (^) si^m^ ’TT'fST ^l^nr ^tTc^hi f^c«r?i 

'^^1 gf^-nr >[1^ «fT^ 60 *C - 60 ®Cc^ I 

NOg-vi}^ ^t^1 HgSO^ ^t^1 

•5?TC*^il SOg SiU 26% H2SO4 v£i^ 

"5TlS^ ^ I 

(iv) CCT'ftr H. G, I: arT»t?r w fe(«i 

'(SO2, N 02 )^>rr^VT 5 rf^i«rir 

ClFTi:^ I vil^ ( Sheet lead ) * 

'Q cipc^ Titfn^ I '®rt%i-^Tli:^Tc^5i ^tc^t 

-^7fi cwT^I ^T5fn:=Tl ^ I i5t? 

^2r ( water spray ) 1 

«ftol H2SO4 

SO2 + 2HNO3 = H2SO4 + 2NO2 SO2 + NO2 + HgO = 

H 2 SO 4 + NO ; 2 NO + O 2 - 2 NO 2 . 

nt^5n H2SO4 ( 65 % 1*55 ) sfr-rn^^ c^ic^c^ ^ i 

CCTt^ Wtf^^ I ^jTf^l® vii^fg f^^1 

^C6?r c^z^^ c6\^T55t^( I ^^<'\ '^^vs vfi^ Pi ’ft"*t f«nil 

CSlfST^-^C^^ C^m I C5^fC^ 

) 

('^) 511 f^“^l v^) ^TTf^c^^r 

70%-v£i?r iBZ^ 511 fV’N^l (^) ’«r‘5Tt^ C6^T^- 

9t|S^ STi ^ I ^£1^^ 

^rtcStCWJT C’nT^'l I CZ^tZU C^% W3T 

C5^t?r-CT5Tt>1 f%fip|^ I 


>!• ^ >£i^\ «it5^ ’itc’®if «rtir 

•C«FTvg1 ^’ftCsrfCT CWf^ ( autogenous soldering ) ^®r I ^tc»r 'BIST «it'5J 

'6 «rr^ (local) ■^r?r?(i 

w?i^r?f I 



(t^\r 

(v) c-sf ^ t 1%^?!^ ^>IT^ (TsO^I I 

*j[< vrTc¥ I c-f^ «rc^rt 

c^r ^tvs- 

]j|%in ^«t?r f?c^ <«fTc^ I ^nc^u J ^Klu ’ll? (80%) 

HgSO^ (cstt'St^-^C^^ ntw P ’fM ^t^l 

=?Tf^C^- \ yiit "SfTTf^l^ C^W i 

HgSO^^ nt*^ P ^mr?! c^t«ri ,i 
NO+NO 2 + 2 H gSO^ = 2NO gSO 3 H+H 2 O 
c^r siTtctr:^^ 1 

(vi) fstSC-rf^^ 9tTT3f ( O 2 '« Ng ) f5^f^ f^^i ^Tf^cir. 

^^m^ I fs^f^T frrsil ^rjfjf fuajei 

sfK I 

(vii) ^rjTTfQf^^ ^ 

I >2fc^tri 9ijT7f ^TiTl CFTC^ 

V 

f*rc^ <£fC^TC^ CUTC^ I iilticn *5tjt5|'Qf% xst^ 

I '^m ^Titcsn i- 

«ilt ■*IWJ vil'S|ST©TC^ ^tWTC^ll C^ 

W «T^»Tc^ I Tf^^rsiTir •ari^Tdn 

I 

(viii) H 2 S 04 -*ii^ ( Concentration of 

Chamber Acid ) ; (^) 65% c^^T?f CJTt^T^ f^5.=in 

^T?1 78% ^■t^^ I 

'®?Jtf^^C^ Brown oil of vitriol ( B. O. V. ) i v£i^ 

^ni^ ( NH^ )2S04 (2j^f® ^W.^ I ^^gi; 

^Tct <2fC^l^5l I ('«f) vfi^ 

( dur-iron ) ^1 ( tant-iron ) 

^ ^ ^fjTcn^ >iMc^T ^1 ?ni t ■ 

^T^5fT^ ^nPi^Tc®’® sfTC’^ 

«N1 ^r?TC^ di^ (lip or epont) c^T^1 cWl 

nr? I c??nr 



1 c^ ’tjT*! ^51 ^tr 

^?1 ^ f??i ^ ^nT^r i ^c»r ^ 

^Ttc^T c^t^i 'Q ^TOir 'sriTf^ius^ 

^<C?l?l 95% I »u^ HgSO^-tilir 



s'lH^ f^ai—^tJfc^vF «fnt2^Y 

^1% x^ x^ ^®ti f^f^Ki I c^r^^aj 

^56 CBTC*^ ( electrically charged ) ^Jjl 

^Tf^ *(T^^ ^nir f^ai 5m^i x^ 

^®n ntc^^ wc^i vii^^ ^®ft^ nfa«f^ i 

(■51) 95% ^jffJTC®^ 98% HgSO^ C^f5t i?T^t^ 

C^>^’!Tcai ^fac^l 98% ^ai I ‘ij^ mw 

'Qf^llT’si ( Oleum ^1 faming HgSO^ ; SO 3 <*JtC^ ) 

100 % ^31 H 2 SO 4 nt'Sin I 

vSit /ef*fT^C^ <£fnf^ «f«ffsft ^1 ® ( Cascade ) (Srettsft 

1 / 

C^1^ C^T^l ^TU^tssfT^ 'Sl^fB ^ ^55 

^a=iTa c^'sai ^C5 ^n 

'^JT>I msii ^?fl ^ i 'sriTf^n:^ x^ ^*fl w«t 

^^1 i?f^?(i I ^jtf^ ^JT O; C‘s|5i9it^ w 

( Gail lard tower ) j 
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(viii) • s^TwTCir 78% HgSO^ vsj^ 

(B. O. V.) ^ ( AsgOg « 



^T^?|5T f ), 

Pbso^ (cs^ci:? 

^^•5 ), '«l^f^^, so3, 

HgO '8 » 

nwtc<?i «i?r ’«rjTPic®^ 

^twtr^ I (^) 

fw^ll <»fT-^»n ( 60% ) ^r^csf PbSO* 

^T^r»r^ '«iM!f^^ ^111 (^) 

HgS 5iTt>l ^1%aFT^ 

AsgSg 'S PbS ^c*f 
I :5^c^ '®csi’?*t 

( unglazed ) fsT^ f ?31 

( NH 4 , ) 2^^4 


Sb-ST^ feof—c^t^ 388*Cc^ ^TC5^ ^1 ’tTC^ 


H 2 SO 4 nT«5l I (NH4)2S04 + N0 + N02 =2N2 + H2S04 + 
8 H 2 O. Oleum ^ill ?K I 10°Cc^ ^fvQI 

^f^c§r 100% m I 


(A) S (i) >TKt?«fStC^ ’ftsf^T? 

c^m ^ 1 , fwM T<^% « w SO 2 M Og^ 

f^«fC^ 450‘’Cc^ ^rrfBsjWfS^ 'SIJT’IC^’I^^ ^1 C*f^ft® 

^’(ir f^i ^fsap^ sOj, ’f^i 

(ii) SOgt^ 98% HaSO^ C*fW 'Sfiim ( HaSgO,) 

^*11 wv\ fn ^3[Tc^ «rwm5iT55«f cw ^Tm &s% 

H 3 SO 4 I 










2SO« +02^.2803 i 
H2S0^ + S0g=.H2S20T. 

^ H2S207 + H20*2H2S04. 

(B) • {^) ^JT^T'Sf^C® (SOg, Ngvii^^Og-uQ^ f^ 3 ^*l) 

^TtC>i'f 5 I 5 T^ (ASgOgH '®V, HaSO^-vfl^ * 5 ^wni 

(^) SO3 >9 Og^ flsp^l ( reversible ) « ^TC^II^n^TW^ 

< exothermic ) ; 2SO2+O2 ^=fe 2 SOg + 45,000 ^Ji; 1 

SOg-^SOg fapTiT^ ’if^ 

SO3 Rfsfi I 'srT^T?! >rc«f >T?Hf SOg-^SO^ 

f^ 5 r?r ^T?i I faF?iTii >r^i? sir^ i 

^^:eT?| vSt ^C«T^ ? 1 I 400 — 450 ®Cc^ I 

( Optimum ) I SOo-j^SOg *4^ fapiiil 

^Tc^< 5 v^T?r^ ^^^1 450 *-jj?r =n 

^I'SI ^ill I 

(^1) «rt%f?i^' ’®r'^c^ 5 T ‘sriT*! 2SO2+O2 2SO3 

^c5 1 ^T<fc^ so2 nil cn 

" 5 tnn-fsiai‘i nT'Qui m ^T^tr® 7 % sOg nrc^ i so^i^ nf?n 3 

n^fac^ njTn'f^ 4 >:®i n^^iri 4 ©rn itcnl i 

nT^T^ SO 3^ ^cn nt^^i HgSO^ ^ cnrft^ i 

"^Tn^iy^cnn f^nn so 3 -sTf^aFsi ^iit^c»t ^tn vAn* so 3 

^arniu ■^it^rh ntf^n iitu i 98 % HgSO^ 

jutfnc® so 3 cnw ie? i 

(C) i (i) ^ 1 ^—nTtuTtfSncn^ 

.{ burner ) -sjf^fg-gj cnT^Rsil *«il* SO3 ■« Og-vii^ 

fnal*! ; 4 FeS 2 + 1102»2Fe203 + 8S02. 







(ii) <?tt«PF ( Purifier ) ;_(sf) SOj (7%). O, {10-4%) « 

( 82-7%) ?irf»t ftaincT f^i2fC=qrftS?t ( dast chamber > 

TiKJ «rc^Tr^ I 

(^<«n ®Tf? i 

(-?[) s4j^ 5fj|3^-fjps(ef^^ (lead pipe ) '^'O f?5l 

^^cer 100“C-^ sTTto ^TC’T I (^) 


Water apiay 


Coae. H 1 SO 4 


Contact furnace 



f^lxon pipe 
.PteAsbestos 


Burner 


Dual 
Chamber 


Scrubbers 


Tower Tyhdal 
box 



V 


aasT^—f^ 3T^"n"f 


nNC?I^ ( scrubber ) fsi5 CWC*r ^ITTC^Tf 

v£)^^ ( water spray ) 

(^) ’tJt^ I ^Itf^Ti::®^ ( acid 

proof ) nT'«RT ^^1 ^ ( tower ) fsT5C^rc*f 

^ >21 ^tf^ HaSO^ C 3 ^t^ 

’tTt>T 'a 

I 9 rrf^-fT^ai«fc«t^ 

C^f^'^l ^?1 •, vfi^ Tyodal box \^ceT 1 

(iii) fft ( Contact Furnace ^1 Converter ): \j^^C<T 

’tjT^-f^at«rr^ 'f\v^ c^ft^tcHi ^T[ I vn^ ^ 
c-^ri^ ^ i c^Ts^T? 

ifH I ?rTf 5 ijTTq ciFtnT^^ 

( FtCl^ ) ;sm ^T^Tt ^f^TC^r PtC]^ 

?rff 55 ^TT^ ^J::^ i 




so/q, 


t 


t 






t 




««« 

^ I 5T9ral% 'iiiisi c^ ’rrt’T- 

fiial«i c»rfi^^ ntcir^ «fm ^^rsPnr 5Tfi!^»f%ii 

^TOTT 5tC9l^ Cl?TC^ ^*fT fril 

<irTc^ I ^ ^trtn-Prsicn^ 

I SOjj ^1 SO3 I vii^ fti :3j?f 

fWl SOs I 

mxyi f^i ’5(T!i^ ^?[r g^k ft^ ^Tfefni 400- 

450®C 9f^?r I SOg-^SOg "^Tn 

I gi^^ f^T^ 

^r«p ams 

f^% ^Tff C5 

5fTt?I-ft!S|*| 'S 
T^rM TOT ^t*t ^ I 

=f?:5*T 

f^c?Tr ^TT^ v£|^^ I i ••!!?. ffe5—>i^"»t4 .’«rf^ir?J) 

-5tJTcn<T (2f5It^ NH^IsrstC^ PlTlf^ c^, g#!il ^-^1 £TT[ 450'’Cci> 
<TC? C^«T[t^ ?Tl^TT| ^T1 ^1 I 

W?T^TI1 C?8T|*j I 

(iv) (Absarber) % SOgt^ ^tTITlI 98% 

^2^04 ^j[< c9rr?T? <ttC3i "sjf^aR ^nTc^n ^ 1 c^i 2% 

^nz^ ^ 1 ^) SOg-i)^ Tff^^ f^s-j H2SO4 ^1:^ I ^tzn 

^ttP^ T^Ti c^, ■^nF^n:^ 

98%?:^ ^^TT[ 1 98% HgSO^ '«ritPj’:'5 

S0^%3F?I ^Trf^csr (fuming) H 2 SO 4 ^1 

./ifgSgOy) ^ ^JTPts ^tTI I 

112804+803 = HgSgO, , H2S20^+H20 = 2H2S04, 
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H2S04 %«.»ftw«is «rgii H3SO4 

'^r^ffTw, cwrt. 

I ^T&1 « c^^9T C^f^^jT«T VgOg 

^f??i H2SO4 ‘ c^w’i c^f^^nc^r 

^£l^f5 ^55^?^ 3if^5Ft?r^ ’5^11 

( capillay tube ) ^l«(T fifSI ^t<Tc^ ^m^ 1 

cnt^T^?l1 SO2 ^^’HS ^llT SO2, Ng Og-iii 

f;^4«f^?p vl|5ffg SfC^TC^ ^^Z^ VgOg-vSiT f^1 600*C 

^fuc^ so 3 ^^’fa \ SOa^^ ^T 91 

^rai 3ft>rT?r s^c^ra fs'®? f?ai 'sr^Tf^^ ^8% 

HgSO^C^ C’^f^ei ^i( I C^lfSI C^f^^JtCST C5V^ ^}%c^‘'9 

H^SO^ « 

^:i'© t cCTt^ « I f^) c 5 ^f? *i^f 5 ®© 

mu 65-75% IJ2SO4 I ^TTf^C^ 

’^ftc^ I vijt n^f%C'© ^55 I 

'8 m^z^ ^uws ^ i 

SOg mm ■«?iTc*5r ^^\ ( ) 100% 

H2SO4 ^«s^a I ^jTr^ T^t9% 5111 ¥fff5i?tc^iii irT^ 

^f%in viit cn% <tc^ I viit 'S 

cnc^rRuT^ c*rKR ^^z^z^ 1 sOg mz^ mz^ \ 

fnc?! HgSO^-^^ 5Tf5*fl H 2 S 04 -vi)ii 5Ti\^1 '^Z'^m \ 

cb'^ii nT^«ii ’®rjTf^c®iT ^^nT?wir 

^Ttf^^' ^vrT*fij f^'nr^in 

"srwiF ^z^ c’ftw^r cf^b m^^^ 

I 

W I •• (2^^ H4 t (i) f^n% H 2 SO 4 ^<Ai>r> 

I (ii) ^5Tir 1*8. 

S ^tf5 fnfnc^ ( conuter- 

poise ) I 'il^f&C^ 30 t. mi f^S <Tfi|3F^ W?I *5^“ 



30 CT\z Ui 9 tT? H2SO4 W^V«T HgSO^ 

sfT^ ^ I 

(iii) 10 - 4 * 10 * 4 ® qpsrtf^^ I 

'^ 5 ?T^ ( 98 * 33 % H2SO4 ) 338 ®C ; { constant 

boiling ) f^aW I (iv) ^jTf^ ^ 1 %^ 

^rWiafiRis «rt; (i) WOT art=^«l; c^t^i 

ntc^ I 

I ^T<t ^51 wc^r^ H2SO4, HgO ; 

H2SO4, 2H2O ; H2SO4, 4H2O I ’It? 

H2SO4 ?rt« nf 5 ®f^ 

’ft? nt^t ^fT ^Ttf^l^ f??I1 

w 

srff%c 3 5 ? I 

*ttt«Hs . I «F 1 - 

1 sft^Tc^iii aF^*ts ’ft? H2SO4 

^t« I ^tcn c^t^^ ^fBc^ I *. 

(ii) wOT?r «ffe H2S04-.£iii «rrwRs« wtOT % 

w«T c*ft^®i ^cir, ’fjt^, ( Og, No, so 2, 

CIg ) « ^?Jt» I fi^tc? 

^t? H3SO4 'Q^sf fifi( 5 N I 

^^tC^ Wt^t^ ' 6 W 5 ? •■^?r I H2SO4 ^ 5 f c*tt^^ ^?t^ 'Q^st 

^tf^'^tc^ I ^z^^ f^f^, c’sr^m^, ^fiw, ^tit 

c^t^^, ^<ffk^ ^1 ^Ttf^®) '^^z^ ^z^^ ^’ft^rtsf ^ 2 ^) 

^TOT1 m I f 5 R, ^1 "^t^ ®frii®f^ 

"^tc^ii I CO^^?. 'sfjti^^^ 

CO COg 1 

(C6Hio05)n(a^T|t?)+H2S04 = BnC + Sn 1120 + ^2804, 

Ci2H220ii(r5fJ{) + H 2 S 04 = llIl20 + 12C + H 2 S 04 } 







H.COOH + H « HgO+CO + HgSO^. 

(C00H)3. 2H2O-H HgSO^ « CO+CO2 + SHgO + H3SO4.. 

s 9 tTp; "sic^j 5 [t^ HgSO^ 1 

tv I 

s 9 fTU HgSO^^-vil vii^fS ^T 5 *r '9 ^ 5 p;jrl ^ftcw 

srt^ I ^z:^^ ^tcn >fM 5 > I ^T^cw 

'■^Tc^i c^^i[ I 

(iii) «tc«tir f ^1 % H2SO4 ^ SOg, HgO ^8 Og^ 

T^fir^ ; 211380 ^ = 2 Ho 0 + 2 S 02 + 02 . 

(iv) H 2 SO 4 (^) ^tp H 2 SO 4 , 

HBr 6 HTt^ ^’ftapfsi COg, SOg, 

« ^TC^Tt%^ ; 04-2110804 = 21120 + 003 

+ 2SO2; 8 + 2^13804 ==2H20 + 8S02 i * 2HBr+H2S04 

= 2H20 + Br2 + S02 i 'S H2SO4 

I-I2SO4 SOo 'Q 5 t^ 5 p I 

(v) ^IJtPrS trt S 

I ^?T?l «lT 5 T 1 

f^’SFTf?!^ ( dibasic ) I ^^45 ^Ttc^fC^si 

•«lt^ ^Tin ^1^1 

'Q I 

NaOH 4 H2SO4 = NaH 804 + li.O, 

2NaOH + H 2SO4 = Na3S04 + 2HoO. 

MgO + H2SO4 = MgSO^ + HgO. 

(^) ^T^5fi H2SO4 C^^VS ( electro chemical 

aeries ) Hg^ Pb Na, K, Ca, Al, Mn. Fe, 

JZn, Mg ) fel « 31^*1 *51^^ I 







HaSC)^ ^Tf>rc^ *fT9 i c^T=? fapTf 

sn I ^jTf^c® «r»r m i fTtc^fcers? i 

Zn+H2S0^55!:ZnS0^ + Hg. 

(^) ’ft? HgSO^ Pb, Sn, Hg, Fe 

c^t^T fei TFcir ^1 H3SO4 Hg^ 'e 

^C5?i >r^ f^5i sOg, HgO >8 9r^«i ^ 

^ ^ ^rr? HgSo^ ^c? i t 

Pb+2H2S0^ * PbSO^ + SOg + 2H2O. 

Ca + 2 HgS 04 = CuS 04 + 2H20+S02. 

C’lW, ?rTf55^K HgSO^- 

fei sn I 

(^) HgSO^ '5fTTf^^ •, ^Tcn 

; W. IINO^,. 

C3Ff^T^^ HCljf^;^ 3FT I NaCl+HgSO^^NaHSO^ + HCl. 

NaN 03 + H2S0^ = HN 03 +NaHSO^ ( ) 

^ft^i I NaCl cr8 I HgSO^ irf^r r 

HCl I 

^i3 I H2SO4 Mm* vs S 

(i) S (^) s: *>[ 1 ? H 2 SO 4 >6 Ca-x^ 

SO 2?:^ loO^Cc^ ^r?IC5T CT 

^3TC*r ’ft«^l CSg^^ » ^51 cnfv^tlc^ 

SO2-9 nf'Q^I 9T9 I ^^9Tv H2SO4 Mm 'SfTC^ • 

O: “sjie HgSO^c^ 9rT^n <*rt9i:9 c^f^9i 

sOg, HgO (^^) « ftnn SO 2 'Q- 

HgO ^95T ^9 I '5(r«i:Wi?C9- «fC»T9 ’fTt»T-WTC9.^’^sr^ 9^91 ^ » 
99^ 9^ *rfl«Fi 9T91 f9^T?9i 9T9 1 Hgsd^ 

^f%c«w ■®rTC5 » ^ 

H: ^f'SI HgSO^-^^ fet9 

^ ^rr? HgSO^-ii^ HgO s so2^’m?9^ 

^T9T9 S 'Q Twm SO 2 \ 



HgO ^^<tsi ?? \ 112804 ^^ S, H >6 O 

I 

(«) ^^iaSN«l s fkw 'Q HgO 

^ I f^wi Sc^ cnw^sr SO2 ^ I 

sOgi’^ 'snsj^c^? c*rt^?T^^ SO3 ^ 1 803^?^ 

^c^r cnt^«i H2SO4 ^ I 

irtBTC^^'s H2S04-vii^ wc^ >rT 9 Ti:^? 1 

C 3 FRTtt®?J Il2S04-vii^ fw^H ; ZnO + 

H2S04 = ZnS04 + H20 ; MgC03 + H2S04 = MnS04+H20 + 
COg. 2 NaCl + H 2 S 04 «Na 2 S 04 + 2 HCI. BaS 04 , PbS 04 ^ 
2 r^f% ^srT^i, 

*?Fi 5^ W5T >T?^ C^STfr^T^ ?? I Na2SO4,10H2O ( ?f^f^ ^^*1 ) C^n^l 
« ^t5f%^?r, MgS04,7H20 ( ji^7[T{ c^^ej) 

CaSO^, 2H2O ( ) ?rt^m niTf^ <2t^CT, CaS04, SHgO 

( ^ fsrtii'^T, ^ c^) ??. <21^’® Wisent 

reS 04 , 7 H 2 O ( 

ZnSO^, 7H2O fsf ^ 99 ») 

^tr-fc?r « I 

I wtftr® ^1 S (i) 

H 2 SO 4 .>« Ca-ii9 ^5T5 SO 2 ! SOg?:^ ^T^1 ^ 

KMn04C^ fknzi^ "^ns^r-sl m ^T^1 C 5 ^^ 1 (iO BaCl2-^11 c?r 

112804 fvrz^ T^W BaS04 I 

^31 HCM BaCl 2 +Na 2 S 04 = BaS 04 + 2NaCI. 

(iii» Tftsicip'Jc^ NagCOgir ^C«f 

^ij^pnen ^,: 5 if?c»{ ^tem 

^Z^ I HCl fwz^ ^^<11 HgS 

^TC^1 I (iv) 3 ?^^ ’«nTc’!r^^ 





PbSO^, i^TSi i ■siJtc^TR’qT^r ^Jtc»ic^ 

arc^ art^T i 

I 5 HgSO^ 151 ? I 

cwm =rr^ HgSO^ >rt’®fr^^c^ ^1* ncirr^aTc^? 

5T11 (i) HCl, HNOg 'Q 

<ii) Na^COg, 5F>r5p?T»i, >Tt^ [ (NH4)2 SO^^ ] 



^o’iST^ ftif—'5tn^r?'=if 

♦ 

(^Tl ^T^cttfit»!tfir5{, ^5^), UK (indigo)], 
(alum), (pigment) (iii) C’tcJtfil^t'sj cmz^, 

(iv) ^tJT’f 





































48 > 

CO, 'S ^>iw f^-^Tcw^ 

H2SO4 I 

>lT®Tf^^HrT ( stone-ware bottle) 

^T^1 ^ I t^Tir f%fn «rTc^ I 

(Refrigerator) ; ^f^VFtf^^ C^T^IT 
^Tf«f«F 15 m ^ 

4£it 15 ^^ SQai:^ i5ff%’ftc*r r 

SO3 ^Ti:^ c’ntf^^ 



fFai—^rn^tsir^ ^jtf? « 

^ I t? i SOg-vii^ •>S^iiU nw ^^1 

FfC*f I v<i^^ SO 2 I 

^Tn>T, 's?T^ <S!f^f^ \ 

I (Alum) 2 'Q 

(double salt) ^rW?*! ^ I 























K2S04,Al2(S0^)3,24H20. Cr, Mn, Fe «nff^ 

■«fT^?r >!T»rc^c?^ ^ ^^I'l «r^ta 

tT<r5^ »r^«i 91^ I ^jTsffir «fc«T i 

(isomorphous) | ^Tipi 

>6 iNH^) 2S04, ^jt«TT^ ; ?r?ri (NH4)2S0^, 

Fe 2 (S 04 y 3 ; 24 H 20 i KgSO^, Cr2(804)3,241120. ?!f«CT^«l 

R2SO4,M2(804)3 24 HgO ; R = (Na,K,Ag 

) WfU, ^1 NH4 ^3^^ M=*=f3|C5Erm’*) (A 1 , Ve Cr. ) 

I ^JT^rT^ ■si'^IZ^ n*fT Wt— 

W 'CrTtWl ( Alum Shale ) aPSC?! 

f^ferC’T^ 'Q CeiT^? (FfSg) I 

'2f«?tc^ ^Tfifi ^nr?n -sfof^ ^I%C3T FeSg FeS04 'Q 

H2SO4 ^ca I ‘iit H2SO4 'srpTf^i® ^^znn 

(lixiviated ) ^fg^i 

w I nca * 4 ^ 

OFfaTl^ fm 1 ^iT^n’i 

C^ciTf^^ ^ I Alum mear^gt^r! 

(^) ( Alunite ) ^^5 % 

K2SO4, A 1 2(804)3, 2AI2O3, 

6II2O. ^jrfil^ilTl^ 'sriT^lT^ ’TTS^I I 

(i) ( calcined ) 

■gsTlli:^ K2S04Al2(S04)3 ^ AI2O3 ^: 9 Tgj 

\ ^^z^ nt^sn m \ 

(li) H2SO4 500 —eOO^Cc"® fn% (digested) 

^fur.si AI3O3 Al2(S04)3c^ ^rfan^fai »x.«tsii 9 c^ 

nfaw k,so 4 f^c^i ^^z^ 

(^) l H2S047:-3 ^fg^l 

K2SO4 firai c^m^i ntsai V’< 1 



^4iC\5f *nrt<, ®rc9f i is?* '« 

I 92’C 9lf^l I 200®C 

C^^T*T-W®r ( water of erystallisation ) 

’TT«n cil*f^^> I t^TC^’F cnt^l ^TT«TT^ ( burnt 

^lum ) ^Z9[ 1 

S f*nc?r HX ^3 ( mordant), 

^aiw (calico-printing ) '9 


1. How does Sulphur occur in nature ? What are its allotropic 

anodifications ? Give their properties and uses ? ^l^rPT?! >£C^f®t® 

-^'851 TTW ? ^?3in fV ? <5?f.i:^?r *pf 'Q ’*1*^ I 

( Camb. 1919 1 C. U. *15, ’23. ’25. ’29. ) 

2. Starting witrh Roll Sulphur show how you will prepare (a) SO,, 
^b) SO, and (c) H,S in the labcratory. What happens when each^of 
them is brought into contact with water, and acidulated KMnO^ sol ? ^t1% 

'^tus 'srrs® ^r?!n fF <si'*PTcs •fii^tnrc^ (a) sc<i, (b> so, « 
<c) H,s «rc^?r KMn 04 

a’lm V ( Camb. Jun.; Mad. 1936. > 

3. Compare the physical and chemical properties of the elements Carbon 

and Sulphur. How will you prepare their allotropes ? 'Q 

'S nt>ir!if5r^ «rc3t^ i 

I ( C. U. 1928. ) 

4. Compare the action of Chlorine on vegetable colours with that of 
Sulphur dioxide. Prove that H,S and SO* each contains Sulphur. ^1^5 

C3FTf^ « I «J3iT*l H,S 

'S SO, S wre? I ( C. U. 1910, ’38, ’40. *41 ; All. 1914. ) 

5. What takes place when (a) Cu is heated with cone. H^SO* ; 

<(b) S is burnt in air and the gas is passed through Na,CO, solution ; 
.(c) H,S is passed throuh (i) iodine suspended in water, (li) solution of 
.SO, in water, (iii) solution of NaOH, Give equations (a) Cu 

« nr? HjSO^ ».!r; (b) Sz^ c’lt^r^rl nitn:^ Na,co,-.a^'®4:t«! 

-^Twi %!ii (c) H.srnf (0 «rr:!iifew^r^nn(ii) frc*i 

so,-*a^ ;nc^ii nni f?!ii '(ui) NaOH-ii?i nni f'liii ^f^saR i 

*fT'« \ { Camb. Jun ; Mad. 1911 ; C. U, 1«26.) 
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6. How is SO, prepared (a) in the laboratory and (b) on a large- 
scale ? Give its uses. What takes place when SO, is passed into—(a) Cl, 
water* (b) a mixture of NO, and water vapour, (c) HNO,, (d) NajCO, 
sol, (f) H,0,. (g) FeCl, sol. and (h) KMn 04 sol.? SO, ^’SF) 

'e (^) ^«n ? ff^wso,- 

(i) Cl, (ii) «f5T (iii) NO, 'Q fsrar*! (iv) HNO, (v) Na,CO, 

iAlK 3r^«| (vi) H,0, (vii) FeCl,-.a?T ;?^«1 (viii) KMn 04 -<£lir ar^m f^1 
WTPTI I ( C. U. 1935, »43. ) 

7. How will you prepare pure dry Sulphur dioxide ? State the action 

of the gas on (1) H,S solution in water. (2) bromine water. (3) milk of 
lime. (4) dry coloured flowers. Give equations, '3 SO, 

ejiws ? (1) H,s-»a-?r iw^r*i (2) catfsi^r (3) ^^f-arrmn (4) w 

^ SO, ift'8 I 

( Punj. 1929 ; C. U. 1923, ’33, »43 > 

8. What gases are produced by the action of Sulphuric acid on the 

following and under what condition :—(a) Carbon, (b) Sulphur, (c) Zinc* 
(d' Copper ? Compare Sulphur with Oxygen. 

h,so 4 I (a) (b) (c) 

(d) '« '®rr^5f5T -SFII I ( Nag. 1910 ; C. U. 1930. > 

9. How is H,S 04 manufactured ? What, if any, catalytic agent is 
used in its preparation ? What isjdie action of cone. HaS 04 on (a) Cu, 
(b) charcoal and (c) lead? HaSO,-i>?r *{tnTWt*fST TWiSC"^ 

C¥t5T Wr^l IV? (^) 

(^) (n) niF H,S 04 -diii fV ? 

( Camb, Jun. 1921 ; Pat. 1928 C. U. 1924, ’26, ’46. > 

10. How will you prepare a small quantity of HjSO, in the laboratory 

according to the Chamber process ? Give equations. Sketch the ‘apparatus 
and give the u.ses of the acid. H,SO, 

fV fV ^ ? 

( Cam, Jun, Mad. 1931; Bom. 1939 j C. U. 1917. ’22. > 

11. How is pure H,S obtained ? What is the most common impurity 
of the gas and hovr would you ascertain it ^ What is the action of H,S on 
ferrous Sulphate sol. acidulated and alkaline ? Compare H.S with H,0.. 

fw* H,s |V - 2 f^tr?r ’rr<rf?!*t fV ? ^ fV 

fsT'f!! 'Q c^Rt*r h,s tVirt 

f5f ? H,S 'S H,0 TTT I 



( Practical Chemistry ) 

[ Coiirse^Content : l- Preparation and properties of ammonia 
and carbon dioxide. 

2. Study of the properties of hydrochloric acid and chlorine ; and of 
the action of hydrogen sulphide in solutions of salts. 

3. Simple exercises on the effects of heat and of reagents on sujbstances, 
including the recognition of evolved gases—c. g. hydrogen, oxygen, carbon 
dioxide, chlorine, hydrogen chloride, hydrogen sulphide, sulphur dioxide, 
ammonia. 

4. Identification of the - acid radicals—nitrate, chloride, carbonate, 
sulphate, sulphide and sulphite. ] 

I (theoretical ) 

'3I^T5CS1?| “sOTCTSlffsilII « 

'Q ( Preparation and Properties of Ammonia and 

Carbon Dioxide ) 

'sic«fT« v£i^^ I 

'« 3FTcn 15tT59t«l 

nft’Fi i 

^»iT^c=i?f 

^ cTT'Qin I 

I W » 3FtC>Rl Sot (Guidance in practical 

class ) : 







Wtnn n?\W\ (experiment ) ^- 

f?c9f ii ^ n?T^"f ^Tf^i I :■— 

iflt I 

(^) ^ ^ ^ <tu nfil^ csft^ 

I 

(«) 3FR^ C^^ar 3F|ts(T5«| 

( reagent) «<{Tc^ I c^T^eT 9 f% c^ aFC^ ( order ) »tWw 1 *?tTC^ 

c^t^c^rw f?ai c»r^ 3 FCTr ^tct 

(s) c^t^sr iitRc^ =T11 

(t) C^T^sr '®:g^ Bftfir^T^ C^5? 

c^T^c»i^ ^?r f^^il ^1 ^ 1 

© 

(^) nft'SFi-^«T ^*rT< ^f^sni n?N*i- 5 i^c^ ^tw- 

^t^1 f%"^1 ( holder ) Kf^Z^ I 

^c>T 5 [ 

(l) C^T 5 tC®T 

^TfRKl ^z^ I 

(») nft’Ft? CTI ( apparatus ) Tp^^ptH 
C^’tT^ I 

(i“) nlWt^ ^sfsm i c^ ^ nfl’fi 

^f^z^ nf^nr ’^iTf^c^ i '«r?.*r ^tz^, 

^I’JTt (¥) c^ ^TC^ ^t^1. (^) ^f\^n 

f% ^t^l «mn *f^C^'*F«l ( observation ) ^fklZ^ I 

<*51) , nf\WH (inference ) I nfl^» 

'« fmt^ aK«l ^PsU I 





’Tfl’Fmor «2fT^ ^ i ^’^NT«f% 

o?^ I viRsn ^d> ^T^tc»nr «rt«rf^ 

{ first aid ) ^p{\ | S— 

(^) (Burns) s ^>iT^«rf5r$m^: c^t=T ^n «(firc9r 

1 ^tc^ ar^«l 

( Picric acid ) if^!rTf=f vjq^^ stir's ( olive 

oil) f%^^l c'5Z7\f^Z^ C^Tf%^ ^TTf^C^ll (Boric acid) 

I 'SfiTf^c^ mz^ f?r?(i 

<>rTf^irr^ f^i ^z^ i 

(^) ^t6l ( Cuts ): ^z^■^ ^ti :5 ^1 %^^z^ ^tf 5 ?n 

•^TTl I f 5 si 5 t?l ( Tincture 

Iodine ) I C’T^^CH 

fSsflsrr?! ( Tincture Benzoin ) ^1 find I 

(^) fil^RSilll ( Gas Poisoning ] % C^fsT 

■’f7t>r 'Q cm c^f^z^ \ 

^itc^f^^i I c^T^i f^* 5 ft>T I 

I ^jtc»rt^ ^ 

'«TTTc^T^m -> 2 r^mt 5 ?t^ '9 ««»:> ^1 ’^rf^cB^c^r hz-^i( 

^cB^c? nfhFtn 3 FTc^ mh ^Tc^ir 

m 9 \ ^>1 ^jtniTf^-si csptTiT^^g >6 'a>l i 

(=1^^ to^^, ) 

wT'e I «tt« 

^fc 5 i src^^rm ?r "sic*!! ??'« i 

f^C^ f 5 l^^- 5 ( 3 r cm ?T '9 I 

^JTCTlTf=Rl JT»!«FfC^ WC^ I 

«r^f^ '»8* 

*£iV>. ®8b- ^kH « 15 (C« 5 Cif I 





'witPrs: ssir <54Tir 'arafw:^ 

OPifts? % 8s»^ i«9« ^sjc^secir i 

I ftfeir 9RC«fti 5iWtcw5« 5rt?T^^csRr fipsi •• 


( Action of Hydrogen sulphide on solutions of salts ) 

1- 3?t^?^fcw5r ^ I 

2. "• (i) («) (i«) 

r 

3(cr, (iv) 9nT^-wTij I 

3. •• c^^T’r 'snTf'i®. 

csFlTt^^, '5rt?n:>rf5j^ csF'hit^® m‘\ \ 

’TT??l^T^^ >Q ^T 5 ff^r?r^ 


HgS I 

e 

1. ^ w\-^ c»f 1. ^:^*t 

(:3FT^t^^ ^ I 
iy^«l I ^IT 

HCl »rT 'Q I **' 

^3f 

HgS -Sfim ^f^aF-s? 

^^t'Q I 


1. ^3n Tit^- 

^rT^npT^^ 
1 ^ I HCl 

•11 I HgCl2 + H2S^ 

= HgS+ 2 HCl. 

I 


2. n#t*^1-^TC3T 2. 2. TFtc^il 

i?^*l «T« I I 

HCl font's I ^^1 HCl ^jT fir c^ 

^ HgS ^ I 

’rrT’f^^iff^W’arl^aFTi CuSO^ + HgS^: CuS 

+H2S0^. 1k% ^^1 
5(rtf 
» 



- 8 . 

2?^«1 

I 

HCl fi^^t’Q I 

^ ar^C*! HaS 

4. ;;(i:9r ^T?l- 

C’Tt^'^ C5Ft?t^^ 

«TS I 'Sf^r 

HCl f^»fT« I 

^n>t?3i HjjS 

"5tTT»T ar^*^ '5rf%aF^ 

I 

8. nfi’Fi-sic^ 

'^ir HCl 
f^’^l'S I 

^ HgS 5nt^ 

ar^i:«l ^^IT'S i 

■8. 

■JTT^C^^ 9f« I 

ar^l fT‘^t'91 

awe*) HgS 

-5|TtJi '^rf^ap^i 1 
« 

7. nlWl-5lCaT 

Z5^*I I 


3. ^i:<? 

'sr«(W*f I 


4. ^ijir ’«r«(:- 
c^’t I 


5. 

nc^ a[1 I 


6. ^T?l 
I 


7. ■^Tesn 
’Tc^ I 


(r82> 

ftnsts 

HCl 

Jll I 

2SbCl3+3H2S 
^SbgSg + eHCl. 

4. ^*55 

I HCl 

a[i I 2ASCI3 + 3H2S 

*A 82 S 3 + 6HC1. 

% 

5. 

^^1 '^rjTf^c® 

I 'C’PfSf 

6. >ft?fi 

^1 ??[ 
^11 ZnSO^ + HaS 
= ZnS + H 2 SO 4 


7. •=?! ^311 c^ ITT >1 
Vi I 







sni FeSO^ + HgS- 

f^Khsi ^ ^rPeS+HaSO^. 

HgS 

5rjt7T I 

^rW^«l S ’TfhFl cw :—vi) f^f^ 

»rr^^^C®TJ ^ I (ii) 3ff?^TFT^^ 

^<«ri CuS, HgS ^jifTTc^ ?^?r ^ i (iU) 

^’iri ZnS, FsS ^111 

■^fil^l T?1 I 

I ^ '« f3F?rl ( Action o£ heat and 

reagents ) ; nfl’SFT'^f^ -*tT5 «r^TC?f —(i) ^fl'>!Fl-5!C5T 

^^1, (ii) # ^Wt^ iftf^ ^tn 

(iii) (Borax bead) ^TfV?l1 «fi:^T9l ^^1, (iv) fH^t^ 

(flame) iiTf^^l -sTC^T^t ^il1, (▼) ( bulb-tube ) 

«r^llT9f I 

«ff?r?ii 1 

1. 'siJt i:'sit ^ 1. n ft ^-5T C»l ^ 1. NH^Cl 
CSFtilt^® (NH^Cl) 

>lT*n 

'aiTTC^T^tir NH^Cl ^ NHg-h 
’TW ’ft'Q^I I HCl. 

2. "siT ^ ^ f?| ?F 2. ClFt^rt^ 2. CSFf^Tt^ 

cafffrt^ (HgCig) 9ffi[^i \ 

3TT^ri 

^ I 



3. ’^f H f% ^ ?T >T 8. ^^1 =rt 

C 3 Ft?lT^® ( HggClg ) I 

it'OI 

4. 'nt ^ f% ^ »I 4. ^ ? 

n I 

6 . us^ 6 . 3Tt»n nt ^ ^T ^ 5. ^';5Tr’r ^ nt ^ 

?fHi (^’ftir •prfNi-^c3T ^ 

’Sit? : 

f<*^c??1?t?l CUSO 4 , 5 H 20 = 

CuSO +6H2O. 

6. ^t??c^^ 6. >it?1 '®>1 6. f%F^ ^t??C^^ 

^?i ^fs ^?"s[t? ^rA 

^t'SI ?? i ZnCOg 

^tTfl I -^ZnO + COg. 

7. 1%^ 7. 

^n '5r?^T? 

I '«r?’^T? 

?rrifl ?? I 

8. C5|® 8. 8. C5l^ 

<tft<^sl-5ic»r *r%ii ¥^c? c^s 5 >e 

?tc^ 'e ?tTrTf? ?T?tf? ?^<? 

’(Tt? ^^’ 1 ? 1 CW51* ^Tt? 

I 

Pb(NOg )2 = 2 PbO+ 
4NO2+O2. 

to 

'a^f%c^ar, 



®«« cwr^-’sw JiJR 5Fx5^g|% ^f|l»l 

’ir^ws 'sr^-'sfflt^ , 


*r?hM 

’f (>) *t'rrc<^ 

^rf^TsT sf^if) 

NagCOg-uq^ >TCir 

^1%g1 f^efC^ 

T?r I 


<ii) n ?t !r 

^Tf^ NagCOg 


(i) ^ 

(ii) 

(decripate) 

(iii) ^ 

"^ZK (deflagrate) 

(iv) <^|| 

(a) ^^ 9 rT?r 

?N (incrustation) 

in I ^tTfi 

'af^ ( bead 31 ), 9f|gf 
( scale 32) ^1 

(3) nt^^i I 

(b) Sft^ 5 ?^^ 

w nT«fi I 
(e) 

?N I 
(d) «rr^ii af5 ^ 

^firi ?n ^ I 

c^ T?i ^Tf^ 
^ I 

» 

^>31 TftJft I 


fwr® 

(i) ^T5C>lfsi^ 
(ii) ]SraCI,KCI 

=1T^CJ^. C3FTc^^ 


( 1 ) 

( 2 ) 


c^rm f^’T^( 3 ) 

fB=T 


’tT^*r-c^5r “« 

e^-sf 





5 iw ^»wc»rt 

c^5it^ 5?t^cS^ 

^v (i) ^ ^iT^lf^f^^T^, 

I f>if%CT&, c^Tc?^ 

(ii) 

(iii) ^srt© f5s( 

(iv) >tTT^JSTi%^T^ 


C»rW^tt«l& *lfNs1 : 




trt^?t=rhsr ^Tr? 

fi^i 

fW 


C»TT^^1 (borax) ar^l 


cfT^ 


\ C^rT^^n 

^SPC? 


c9rt?i 

^I%51 ^ «f5 I vi}^ 




'^ft 3T^5T1 ^^1- 




^^1 'Q 


^1 


I 


^Tr^n 


Pwi'«lftvl ( Flame 

(i) 3rt?T 

(i) 

Test )% ?rt f5 =rr ^ 

c^^4*i 



^i?r =TT^ 

(ii) 

(ii) C^f^'StT^ 

;9?rTC^ HCl ^Ttfirs 

>I^(iii) 

(iii) C»fTf^T^ 

tw 

^»TC? (iv) ^ 

(iv) 

^5ii:>R 

®rf®T(v) 

(v) 

c9rh?T? «nr i 

(vi) ^9rr^ 3itifi 

(vi) 

^ft^i s 



n?tt’^3r >Tc«r 




NagCOa, 





«- 


<t(»8 

« ^T^- 
^^^1 fW'Q I •i)^ 

I sRc^ 

I 

I ^tJt^ ^ff%ffef% ( Recognition of gases ) 

(i) ^T^CStC^ST, ®T^- 

^t^c^Tcwar >iT5t^t^^, >rr^^tT 

^2 ^T^c^tc^sr, ^f%fCWS(, =TT^cttC^5T 'e 

C^T^i I CSFtfe* ^JTC^Tf^^l, OFWt^,. 

% 

i 

1. (i) ’Tir^f^ WtC^ 1. (i) ’TlT^fS Vt^f^ 35t^CSt^5« I 

m^ig I «ic^, »f^csT?r 

^TfS ^ 

I ^^1 ^«T ^)m I 

(ii) fn ^ (ii) izi{^ er^T c^T«n arc?^ 

^tc^ f^'^1 ^1 » fk% 't5l fi^C^ wt^ I 

^ i»T^ I 

2. (i) ^T>!«f® 2. (i) 9tJt>lf5 '5rf%nS8N I l?T 

fl^fls? «!T^ ^n 5?1f ^ifS ^91 

TTfS I ^ I f^c^ »rTf I 

(ii) ’riT’f^ ^tc?r’TO (ii) lC^^ 

f^i ^v'W'Q I c^tm 5fi I 

(iii) '-stjtJTsf^ me?? ?t*ftf? ?C<? C?*t?1 

^e? I 

mr? 9r^?l ?t« I 





^(t(t 


3- (i) WtC^ 

^TfS 5? I 

(ii) ^ 

^ irr^r I 

* 

4 . (i) ^n>I»f% Wtirsf 

’^TlS «f? I (ii) 
'ilt 

ut^ I 

5. (i) 9rjtc>j^ ?i< cw^ I 

(ii) 9fJtC»l? 5T6 I 

(iii) 

Tfg 

'Q 

7f^ I ^Tt^- 

C^f%^1 ?t’« I 
Viv) 9tjf Ji»f% 
vil^fS C'srf’I^T^ 

I 

6. (i) ^riTC^il ^T-e I 

(ii) 9}jT>f-»f% ^TC?l 

^NBf I 

(iii) 

% 

^T5- 

»r« I 


3. (i) ^TfS fsrf^l 
^ I 5fTt»r« Brc»T 
=I 1 I 

(ii) ^csnr 

c^t^Td? ^n I 

4. (i) 

5!1 I ^C5T^ 

c^r^itc^ =111 
5 . (i) 

(ii) 5f^ ^ 

(iii) 


(iv) 

^ic^n ’ic^ I 

(i) m^T ^ 

(ii) 

crm I 

(iii) 3!t»n C«rtTl 

I 


’llT’lf^ ^- 

>rew 

I 

^tiT^ 


’riT^fS c^tf% 5 T> 

C3Ftf?C=lil ^ 

1 

C3PTf^=i 

^ic^Tf^ 5 ii <j«f^ ^c?r I 

^51 Tfl^ 1 

c^f?i=rc^tc^?H2-u<i^ 

^car ^ ^?1 HCl 

(^^) ^ I 

’tJT^fB 5 t%CS?t^W 
CSFt^^ I ^Jtf^ 

5lt^ I 

NHg-vii^ ^caf 

NH^Cl I 







7. (ij I 

(ii) T^W\ 

(iii) ^rjTwfC^ HCl 

CI»f^t« I 

(iv) 

ar^*i 'Q 

3r^‘i ifT^ I 

ar^«i 

(Nessler's 8olation) 

^csr I 

Z?^«l 9tJT>IWlC^ TTfar I 

8 . (i) 9 fTfC>T^ ^ »T« I 

(ii) 

ar?c®f 

CBt’Vt'® I 

0. (i) ^ 

^T'Q I 

(ii) f^^irf^ 
^9rw ^Tc?i cut^T>s I 

(iii) sr\ 

,‘^*^Jtwti:=?&-f^ ^T5- 

»r« 'Jic^ ^ 1 


(i) w'Mrm 

CFT^ ^ I 

(ii) 9 ft^ 

sf)»T I 

(iii) >rtiri c^TTm 

3^1! I 

(iv) ^t^rtf^ 

■a^^CSC’*? n 1511 


PTOrs 

^iPrfS wrc«rrft«t 

f 


C^TTUI 

?1| I 

NHgHgOHgl 

3^111 


(i) ^wi 

(ii) I 

’?TC5!1 ?1I I C^I® (PbS) 

I 

(i) c’tt'91 ^iPrfS 5Fft ^ II 

I5t ^ ^ « I 

(ii) ^N«F 'srnPrs-^f^Jl 
®rt*r i 

(iii) ^rt^r ma^uTwl- 

^«i ^ I 



I ^ *Prt'8'^?r*l (IdentiBcation) 

o£ Acid Radicals ):— 





HCl 

Cl 


HgCOg 

C03 


HNO3 

N03 


H 2SO4 

so^ 

>rT 9 rt^& 

HgSOj, 

S03 



2S s 



^^1 ( Dry ) 

'« fir^s ( wet) 1 f>i^ ^fiW^ 1 


wflui^'® —Cl. 


»til’«Fi 


f^wl^ 

W l.(i) (i) 

(i) • >11^ utTfJt OPtfitsi 



’titn 1 

(NaCl) 

m 1 

2 NaCl + MnOg + 



8 H 2 S 04 = Cl2 + 



SNHSO^+MnSO^ 

fsifa^^ I nfl’SFI- 


+ 2H2O. 

^C^r f^al*l 1 


<3FT^rt^ 

H2SO4 



l>Tf%^1 fw 









^ftw\ S (ii) 

(ii) >|TTf1 


C’TT^^T’I 

nc51 

c^ 2?T^j cwVat- 

caFtiit^^ ^*1 1 



f’ws'nr 


C3Ft?lT^ 1 

»r^«i mi 


«F^ 9 r 







(iii) (ii) 

<20^ 

^n?r nfhFi- 

sTf^rt^ 'BflTf^® BTf^ I 

(iv) (ii) nf^'sfT^ «2fT« 

'«rjTc^Tf^T’J 
1?T^ I 


•rfcwi 

(iii) ^'Cc^nJsft- 
I 


(iv) 

I 


PPit^ 

5?t^fS=¥ ^Jtf^C® 

^iTc^n- 

NaCl + AgNOg* 
AgCl + NaNOg 


(Ag), ( Hg ) >8 (Pb)—v£|^ 

'Sit? ^ C5Ff?lT^® !^^T I 


• CO3 


^ftVi . 

W «lf^11* (i) ’fJt^ 

C^t^1 

\ t^tc^ 

i^T^C^T^SFtf^^ ^Tf^ 

Utr«T?l1 ’tft’Fl- 

^lTf5^1 art's I 

(ii) ^ (ii) v£l^ 9fjf>j j^csi^ 

^c<a c^T?rTc^ 

T^Ts I ^zK I » 


s ^t ^ c^t r:sFt ft ^ 
'«[Tfftm 

*5tim CO 3 
\ 

Na2C03 + 2HCl 
= C02 4 - 2 NaCl 

+ H2O. 

cOg 9ijm w^»r^ 
>TCW f^1 ^ft^l 
^T 5 ?j CaCOg 
I 


•ftftpl S (iii) ’tft^l- (iii) ^ ^‘Cm I (iii) C^ftirta^ CSPtlftf^ 
^Z9^ (TTfft^ S C^ftTfar 







3r^«! ^'Q I :sic«fJ C^t C^f^UTT^ 

CSFfiJT^ ar^«l 

aN I * i^^\ 

<iv) ^ift’SFl-STCsr (iv) ^<«s BaCla + NagCOa 

C’ltf^m «BaC 03 + 2 NaCl. 

f^^T'Q I 

(v) (iv) «fT^ (v) 

wcwr HNO 3 I 1 

NH^OH 5t9| I 

f3F5lTlf <2t^^ I . 


•rr^clfe 5 ^^—NO 3 

I, (i) ’tfl’SFl-Ri:5r (i) 

RTtlt^ ^1 ^TT>r I (NO 2 ) I 

c^W ^t’ai 
fs^?| 

(tnrniogs) c^ I ^ 

H 2 SO 4 IFt^ I 

(ii) srr^ctk^ ^ 1 

(iii) (Ring) (ii) RT^C^'&« 

• 

FeSO^-^ij-^i f^«l RtlcS^ ^1 HNO3 

( FeSO^ ) irt^l ^Jf\A\ H2SO4 CR^K=l ^lTf»f« ^^1 

C^f^TCH (NO) 





•ttNsl 

’\tX'S ^' 

^>8 I vij^ 

C^t^l 
i>t^ i 

^Tf^iii Sjf'si I 

^C?l ?tc^ 

’ll 

HgSO^ uT^r I 

(iv) JSfif^ (Brucine) (iv) 

^ ft ^15— 'il ^ f5 C?^1 I 

C^f^U\ vi)^- 
'Q 

3[a I ctjsT^l 

ym HgSO^ irra i 


•rfhsFi 

urtarc^—so^ 

♦rfcwl . 



W ^'*F1 s (i) C^TR 

(i) ^’tt^ ^ ^Tc^n 




^ 1 

1 


NagCOg 


mtw a 

CSTB^ 

^5T-nT 


«rTTC>TC^ 



I 

« 

yBfxzn ^ ^Ts 1 





^t^rtf^ I 

FeSO^, NO c^5fir 

I 









<t^'> 


^V‘\T7? -5^5^^ 

c^t^l ^ ?rt«» 

(ii) (ii) ^Tir^n 

*rf^^i Hci uM 

Kil I 


^?t^i % 

(i) ’rft^RCsr C>TTf^- 
■gt^ 

ct'Q 1 

?T« I 

(ii) 

'sT^f I 

^«vc^r HCI, ^“sc^r 
HNO3 'Q y£\^ '^sZ^ 

HgSO^ utcT I 

(iii) ^ ft 

>[T ^ t 

c^t^r I 

■ 


(i) ^it^rl 
^z^ I 


^^\ I 


'Q ca*T^t^c^^ 

f^ ^T ^T ^ 

^31 i 

NaSO^-fBaCla 
= 2 NaGl+BaS 04 . 

PbSO^ » 




^twi I 


'6 







SO3 




(i) f| ispi-5^ CW (i) ^tlT^ 

C^Tf^KT^ *f9 I 

(NagSOg) ^[^8 I C’tt^l 

^CKT ^T^srl HgSO^ I 

I 


c^iTf^^T^ >fT 9 |^pTtc^?r 

'« HgSO^^-^ii?! 

SO^^ ?fjT7i I 

Na^SOg + HgSO^ 
= Na2S04^+S02 + 
HgO. 


(ii) (i) 5fs ’ift^TH 
«rtf^ ^TfC>I? ^CMT 
^IN-siTW- 

(ill) c>ltT^llt'5I ^T^- 
;^^«1 i?T^ I 

(iv) (iii) nft'sptll 

»t^ I 
HNOg'Qf^^^ 
^^c*r NII 4 OH c^T^t 

(iv) <i^’^l-5[C5r 

c^Tf^'m 

35^*1 

iFt^r I 


(ii) 

(iii) >iT?1 

^Z^ I 

>!tTf1 ^ 

HNO3 NH^ 

OHc^ 

I 

(iv) ^S(CT^ 


SO 2 nt?I^Tt«fT^si^C^ 


(AggSOg) 3 ^^ I 

AggSO. 

NH^^OHc^ I 

AggSOj^ f^^Tf?-NS 

Ag 3 ^^ I 


c^f^’gT’i ^r«T- 

lS*a2SO0 -j“ BaCJ2~ 
BaS03 + 2NaCl. 







(v) ^£\^ 3!t?'l 

Csp’T^^ ^ ^ ^ 1 HClt^ 15 ^ I 

HCl Ft«r I 

HCl-c<i ^iT =T11 

C^Tf^t^ 'Q ^^TPr^t'si ^ >T^ ^c^r 

I 


\ 



^rfNsi 




1 . 



HgS-iii^ ^-itT] «mi 


’f Jt^ 1 

^15 1 

{ NaoS ) 



19 

-siC^fT 




HCUl H.SO^ 

Uf5T 1 



2. l^K ’ffl^T?! 


^N-5f ^TC^1 

HoS 9fJt3T 'Q 

^Tti:^^ ■sir<j 


f ^^1 1 


mz^ 

fw 



«(?r 

1 


5ltS^ 1 
Pb(CH 3 COO )3 + 
H2S=PbS + 
2CH3COOH 

3. NagS 


^TC9f1 

NagS 'S AgNOg-iij^ 

AgNOg 

UTfsT^I 



HNO3 



f^^ft'Q 1 



2AgN03 + Na2S ■’ 

4. 



= Ag2S+ ^NaNOg. 





6. NagS aR«| ^6 ^tc^1 ^Sf^fs^ ^ItC^TC^^'e 

z^5j«i font's! nr^i NagS-^^ fsRtsr 

6 . ^tc^n Hci-^ ^«f;m ^Tcsn 

wrspm vii^ '^•s^ ^art^T f^% (PbS)^^*fg^^i. 

HCl-»i) utsf, ^’fsl HNOgi:^ 

HNOgC^ FtoT I I 

7- NagS- ^«f Na 2 [Ie(CN) 5 NO]H- 

Na2S = Na4[re(CN)3 

C^Tf^llT^ NOS] 

c^f^1 

C?6^1 I 





Absolute alcohol— 

Acid— 

Active—^ 

Affinity— 

Alcohol— 

Alkali— 

Alkaline— 

Alloy— 

Alum— 

Amalgam— 

Amorphous— 

Analysis— 

— Gravimetric— 

— Volumetric—^srhr® 1 %^ 
— Quantitative— 
Anhydride— 

Anhydrous— 

Annealing—cnsiPit?^ 
Aqueous— 

Astringent— 

Atom— 

A tomic— 

Balance— 

Base— 

Basic— 

Basic salt—^^*1 
Basin—C’Tf’R, '*1^ 

Bell metal— 

Bleaching— 

Blow-pipe—■'^■^STsr 


Blowpipe flame— 

Blue Vitriol— 

Boiling—’Ijfesr, c^tfel 
Bulb— ^\9 
Bubble— 

By-product— ^ 

Calcination— 

Calx— 

Catalysis— 

Catalyst— 

Caustic— 

tt 

Chalk— 

Chemical— 

* 

Chem istry— 

— Analytical— 

— Applied— 

— Physical— 

— Practic<il— 

Cinnabar— 

Clamp— 

Coagulati on— 

Coal ta r—I 
Combining weight—C^fW^Totll 
Compound— 

Combustible— Tf 
Combustion— 

Composition— 

Concentration^—’(tF^ 
Constituent— 

Conical— 



Copper— 

Cork— 

Corrosive sublimat:— 
Convex—«'3«i 
Concave— 

Crystal— 

Crystalline— 
Crystallisation— 
Crucible— 

Cylinder—CSt® 
Corrundum— 

Desiccator—CH ^ 

Decora position— 
Decoction— 
Decolorization—f<?I3?»r 
Dehydration— 
Deliquescence— 
Deliquescent— 
Destructive distillation— 
Detonation— 
Decantation—'®Tf?g «t 
Diamond— 

Diffision— 

Dil ute—*1 
Distill ation— 

Distillate—23^1 
Double decomposition— 
Double salt— 

Dry test—'SVf 
Dye— 

Ebullition— 
Effervesceence— 

Glass— 

GJ.;ze—fp^«|-C«in 
Gold— 


/' 

Efilorcscence— 

Element—C51^5r, 

Elementary— 

Emulsion—< 

Enamel— 

Energy— 

Equivalent— 

Essential oil—C«s*T, ^T*l CS^ 

€ 

Evaporation— 

Extraction— 

Experiment— 

Explosion—®l 
Fat—15f%, C5r^3f^J 

Fatty— 

Ferment— 

Fermentation—^I^ITf^T 
Fertilizer—^ F? 

Filtration— 

Filtrate— 

Fireproof— 

Flame, oxidising— 

Flame, reducing—'H^'i 
Flash-point— 

Flocculcnt— 

Formula—*f\£ ^ 

Fruit sugar— 

Fuel— 

Furnace— 

Fusion—’{^•f 
Galena—:fr>itssr 
^Gas—51115! 

Gaseous—5ljt^lir 
Mass—^ 

Marble-^t:^5f, 

Matter— 







Graduation— 

Grape sugar— 

Green Vitriol— 

Graphite—f^5f:5T, 

Hard water— 

Hardness— 

Hygroscopic— 

Ignition— 

Inorganic— 

I ncandescent—>61 
Inert, inactive—f^f^TT 
Indicator— 

Indigo— 

Inflammable— 

Ingredient— 

Iron— 

,, —Cast— 

Soft—^^1 
,f —Wrought—C^f^l 
Isomorphous— 

Lac—’tl^l 
Lampblack—^^1 
Law—=§[31 
Layer—^ 

Lead— 

Lime— 

Limestone— 

Liquefatetion—'o 
Litharge— 

Lixivia tion—^sr^T®! 

Precipitation— 

Putrefaction-'I bH 
Pyrites— 

Qpartz— 

Qulckl ime— 


Mechanical Mixture—t^a|*r 

Mercury— 

Metal—*rt^ 

Noble Metal— 

Metallic— 

Metallurgy— 

Mica—'^sTSf 
Mine—«tf5T 
Mineral— 

Minium—^1^ 

Molecule— 

Molecular— 

Mortar—’?1«^ 

Nascen t— ©f 
Neutra 1— 

Neutral salt^r— 

N cut r al isa tion—'£t*f3f *1 
Nirre—C*lt^1 . 

Non-metal— 

Occlusion— 

Organic— 

Orpimcnt— 

Osmosis— 

Physical property—Co\'5 'Q*l 
Percolation— 

Pigment— 

Plating—*fr^ 

Plastic— 

Precipitate— 

Solution— 

Solvent— 

Sieve— 

Spirit— 

Spontaneous Combustion— 







Radioactive— 

Reaction—f3Rrl 
Reagent— 

Realgar—aR^f?T, 5pr;^1 
Receiver— 

Rectified spirit—C*ttf^ 
Reagent— 

Retort—<j 
Resin— 

Ring—Tsrt^^ 

Residue— 

Ruby—‘tiwl’t. 

Salammoniac— 
Saline-^T^f¥¥ 

Salt—m*! 

Common salt—'Jf'® 

Cem pound „ — 

Double „ —f^*rr^ m*! 

Neutral » —~'£J*lsr » 

Normal „ —» 

Sandstone— 

Saponification— 

Saturated— 

Saturation— 
Supersaturated— 

Sediment—^(•'*1 
Silvcr-*-^*11 
Solder— 

Soft water— 

Solubility— 

Soluble— 


Stable—Itft 

Standard Solution—sPlt*! :??*l 
Standardization—®ff^ *1 

Starch— 

Still— 

Stopper— 

Sublima tion— 

Sugar—f5t% 

Sul phur— 

Suspen sion— >2151^ 

Symbol— 

Synthesis— 

Synthetic— 

Tin—W 
Tempering—CW'Q?l1 
Theory—^Tif 
Trituration— 

Test-tube— 

T ur pentinc— 

^. Trough—C^t% 

Union— 

V apour— 

V inegar— 

Visco a&—3^TeP 
Viscosity— 

Volatile— 

Volume— 

V sr million— 

W atcr-tigh t—©r elC ^ t*r? 

Wax—C^sf 

ite Aisenic— 




NEW TYPE TEST 

A. Fill np the blanks :— 

1. Nitric oxide forms red fumes with—. 

2 . Nitric acid gives red colour with—. 

а. Ba02 + H 2 S 04 = BaS 04 +—. 

4. NgH- =2Nll2. 

5. Sodium acts on water giving—gas. 

б . Hydrogen peroxide liberates—from KI. 

7. Al) nitrates are—in water. 

8 . Carbon dioxide turns—turbid, 

B. Put X against cornet answer and 0 signs ag iinst 
incorrect answer, 

1 . CO changes the colour of litmus. 

2. Oxygon extinguishes lire. 

а. Carben dioxide burns, 

4. Molecular weight is double the density. 

6 . Ammonia forms red fumes with HCl. 

б . Ammonia burns in oxygen. 

7. Nitric acid is obtained from KNO 3 . 

8 . Sodium bicarbonate on heating gives NagCO-j. 

9. Chlorine is obtained by the electrolysis of NaCl, 

10. Antimony powder does not take fire in chlorine gas. 

11. Bromine is an oxidising agent. 

1 2 . Iodine is odourless. 

13. Chlorine liberates iodine from iodides. 
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14. Salpliur burns in oxygen giving sulphur dioxide. 

C’ Answer ^Yes* or *No* tp the following questions :— 

1. Can SOjj decoloriee dry flower ? 

2. Does nitric acid react with HgS ? 

•3. Is SO 2 heavier than air ? 

4. Does SO 2 decompose on heating ? 

5. Does pressure of a gas change with temperature ? 

t 

6. Can hard water be made soft by boiling ? 

7. Is hydrogen produced by passing steam over heated 
iron ? 

8. Does palladium absorb hydrogen ? 

9. Is sodium a reducing agent ? 

D. T/ure arc more than one answer to each question. Put J 
sig 7 i against the correct answer and X sign, against incorrect 
answer, 

1. Carljon dioxide—supports combustion, does not support 
combustion, extinguishes fire. 

2. Magnesium—'burns, does^ijot burn in oxygen. 

3. Charcoal when placed in boiling water sinks in water 
because—air goes out of the pores, it gains in weight. 

4. Carbon dioxide when passed over red-hot carbon 
produces—oxygon, carbon monoxide. 

5. The chlorine gas decolorises wet flower because— 
chlorine combines with coloring matter, nascent oxygen 
decolorises, nascent hydrogen decolorises. 

E. Answer in one word. 

1. Absorption of a gas by a solida 

2. Passage of a liquid through semi-permeable membrane. 

3. Mixture of strong nitric and strong hydrochloric acid 
in 1 : 3 volumetric proportion. 



4, The sabstance which accelerates chemical reaction but 
does not take part in it. 

5, Process of converting water into vapour. 

Fi Bstabdlsh the relationship h\j putting suitable words in 
blank space, 

1. Mixture :— : : air : water. 

2. Lavoisier : oxygen : : — : nitric oxide. 

3 . Phosphorus : phosphine : : nitrogen :— 

4. Ked haematite ; Fe : : — : Al, 

G. Kee^^ the relevant portion giving complete correct s ntence. 

1. Acid turns red litmus blue/blue litmus red. 

2 Metaphosphoric acid is reduced/oxidifeed to phophorus/- 
trthophosphoric acid by carbon dioxide. 

3 . Ammonia burns in air/oxygen producing nitrogen/nitric 

oxide with yellow/red flame. * • 

4. Strong dilute acts on pure commercial zinc 

producing hydrogen/oxygen. 

H. Bick out suitable words from column II and fill up the blank 
space in Column I. 


Column I Column II 

1. Hot sulphuric acid when mixed with twice 
water produces— 

2. Molecular weight is—density. 

3. Dry sodium formal e produces—with— heat 

4. Mixture of carbon powder and MnO.^ fire 
in HgOg takes—. 
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1. Diagramatie Type. 

You are given a diagram with some indices such as 
A, B, C etc. Yon are to explain what are A, B, C etc. 



Example :—(a) Explain what«are A, B, C, D, E, F in A 
diagram and what law it proves. 

(b) Explain what are A, B, C, E in B diagram. 



PROBLEMS 


For Classes IX and X 

1. 50 c. c. of hydrogen were collected over water at 15®C 
and 770 mm. pressure. What volume will the dry gas occupy 
at N. T. P, f ( A(i, tension at l&^C is 12*7 mm, ) 

( Ans. 47*24 c. c. ) 

2. 50 c. c. of dry hydrogen were collected over mercury in 
a tube at 22®C and 740 mm. pressure ( levels inside and outside 
being the same ). What volume will the gas occupy if the tube 
were : 

(a) raised so that the level difference is 20 ram. 

(b) depressed so that the level difference is 20 ram. 

( Ans. 61.4(f c. c, ; 48 68 c^. ) 

3. 60 c, c, of Hg at N. T. P. were confined in a tube of 
cross section 1*2 sq, cm. and standing in a trough of mercury, 
the column of which stood at a height of 15 eras. The pressure 
was now changed to 750 mm, and the temperature to 31®C. 
Find the length of column of tube containing the gas. 

( Ans. 47*01 cm ) 

4. The speeds of diffusion of carbon dioxide and ozone 
wore found to be as 0‘29 is to 0*274. The relative density of 
COg is 22 when Hg =1, What is the relative density of ozone ? 

( Ans, 24*63 ) 

5. 20 c, c. of air diffused through a thin porous membrane 
in 15 seconds. 84 c. c. of an unknown gas diffused through the 
same membrane in 78 seconds. If the density of air is 14*48 
( H = 1), what is the molecular weight of the unknown gas ? 

( Ans. 44>’4 ) 

6. Weight of copper oxide odtained.by treating 3*18 gms. 
of metallic copper with nitric acid and subsequent heating was 
3*98 gms. 
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In another experiment the weight of metallic cop}/er 
obtained by passing a current of hydrogen over 1*06 gm. heated 
cupric oxide was found to be 0*847 gm. 

Are these figures in accordance with the law of constant 
composition ? 

( Ans. Yes ; % of 03 = 25*16, 25*16 ) 

7. On analysis it was found that the black oxide of 
copper, the red oxide of copper, litharge, the red oxide of lead, 
and the peroxide of lead contain 79’9%, 88 * 8 %, 92*8%, 90*6% 
and 86 * 6 % respectively of metal. Establish the law of multiple 
proportions with the help of these data. 

( Ans. Cu=:l : 2, Pb = 4 : 3 : 2 ) 

8 . 0*429 gm. and 0*450 gm. of two oxides cf a metal gave 

on reduction by hydrogen 0’381 gm. and 0*3595 gm. of the 
metal respectively. Show that the results illustrate the law of 
multiple proportions. ( Ans. Ratio = 2 : 1 ) 

9. Show that the results given below, taken together 
illdstrate a law o^ chemical action. Enunciate the law : 

(a) Magnesium was strongly heated in an atmosphere of 
nitrogen and yielded a nitride containing 28% by 
weight of nitrogen. 

(b) Concentrated nitric acid ^fras boiled with phosphorus 
pentoxide, thus it gave an oxide of nitrogen containing 
26% by weight of nitrogen. 

(c) Again the metal magnesium was heated in a crucible, 
and when all of it was converted into white magnesium 
oxide it was found that this oxide cantained 40% by 
weight of oxygen. 

10. What is the percentage composition of the following 
compounds : \i) Oxalic acid, (COOHjg (u) Mohr’s salt, FeS 04 , 
(^ 114 ) 2804 , 6 H 2 O and (m) White vitriol, ZnS 04 , 7 H 2 O ? 

[Fe = 56y Zn = 66, S=55J 
(Ans. iPi C = 26*67% H = 2*22% 0 = 71*11% 

{ii) Fe = 14 289%, S = 16*82%, 0 = 32-66% 

N=‘7*143%; H = 2*041%; H20 = 27*56% 
(m) Zn = 22-65% ; S = ll*51% ; 0 = 22*30% 

H20=43*9% 
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‘0 gm. of copper dissolved in nitric acid on ignition 
1*25 gm. of cupric oxide. 1*0 gm. of cuprous oxide 
when ignited in a current of hydrogen gave 0*888 gm. of 
copper. • 

Calculate the percentage of copper in each oxide. 

(Ans. S0% ; 88 * 8 %) 

12. 30*0 gms. of mixture of potassium chlorate and another 

substance stable towords heat was heated and the loss of 
weight observed was 6*87 gms. Calculate the percentage of 
potassium chloate in the mixture. (Ans. 49*96%) 

13. Determine the percentage loss in weight that will 
occur on heating a sample of pure potassium chloride. 

(Ans. 39 18%) 

14. Find out the Empirical formula of the compounds 
whose compositions are given below : 

{i) Mg=]l*96%; Cl = 34*87%; 1120-53*16%. 

(U) Na-16*08%; C = 4*1 9%0 = 16*78%^ H 20 = 62’95%. 

(tU) Pb = 62-6%; N = 8-4%; 0 = 29%. 

[Mg = 24, Na=23, Pb = 207, Cl = 35*5, C=.12, N=14]. 
(Ans. (1) MgCU, 6 H 2 O, (eV) NagCOg, lOTIgO ; (m) PblNOglg 

15. A crystallised salt on being rendered anhydrous loses 
45*6% of its weight. The percentage composition of anhydrous 
salt is : Aluminium = ]0’5% ; Potassium = 151% ^ Su]phur = 
24*8% ; Oxygen = 49*6%. 

Find the simplest formula of the anhydrous and crystal¬ 
lised salt. (Ans. KAlSgOf, ; KAlSgOg, I 2 H 2 O) 

16. An organic liquid on analysis gave the following 
percentage composition : 0=10*06%, 11 = 0*84%. Cl = 89*10%. 

Calculate its molecular formula, if its vapour density be 60. 

(Ans. CHCI 3 ) 

17. A quantity of gas weighing 0*062 gm. occupies 25*64 

c. c. at 100°C and 741 mm. pressure. Calculate the molecular 
weight of the gas. (Ans. 75*9) 

18. An evacuated vessel was filled with a gas at 16^C ‘anid 

740 mm. pressure and gained in weight *by 0*4663 gm. The 
volume of the vessel was found to be 354*9 c. c. Calculate the 
molecular weight of the gas. (Ans. 32) 
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19. 2'83 gms. of a gas occupy 3‘895 litres at 20*^0 and v80 

mm. pressure. Calculate the molecular weight of the gas. 

(Ans. 17*C2) 

20. 1*25 gms. of pure calcium carbonate when strongly 

ignited, left a residue of O’/O gm. The evolved gas was found 
to occupy 812 c. c. at 27‘’C and 755 mm. pressure. Calculate 
the molecular weight of the gas. (Ans. 43*67) 

21. 22 c. c. of moist air was collected at 16*5°C and 707*5 
mm. pressure when 0*1008 gm. of a substance wa^ vaporised in 
Victor Meyer’s apparatus. Calculate the molecular weight of 

the substance. tension at 16*5^0= l3'G mm,] 

Ans. 119*16) 

22. In Victor Meyer’s method 0*162 gms, of the vapour of 

a volatile liquid displaced 35 c.c. of air at 23‘’C and 745 mm. 
pressure. Calculate the molecular weight. [J^aj)07ir pressure 
of water at 2'^ C is 26 mm. and one e. c. of Jiydroge^i at (fC 
and 760 mm, pressure weights O'OOOOO gm.] (Ans. 48*16) 

23. If 465 c. c. of hydrogen at N. T. P. are obtained by 
the action of 0’3 gram of magnesium on excess of hydrochloric 

acid, what is the equivalent weight of magnessium ? 

(Aus. 12*04) 

24. 0*25 gm, of copper was dissolved in nitric acid and 

the solution thus obtained was evaporated to dryness. The 
resulting solid gave a constant weight residue of 0*3135 gm. 
on strong heating. Calcuulate the equivalent weight of the 
metal. (Ans, 31‘49) 

25. 0*139 gm, of a metal when dissolved in dilute hydro¬ 

chloric acid evolved 29*6 c. c. of hydrogen (when collected over 
water ) at IS^C and 741 mm. pressure. What would be the 
weight of oxygen present in 100 grams of the oxide of the 
metal ? Tension at mm. ] (Ans.l2*2 gm) 

26. 0*54 gm. of silver, dissolved in nitric acid, gave on 
addition of a solution of common salt 0*7175 gm, of silver 

chloride. Determine the equivalent weight of silver. 

(Ans. 108) 

27. 1*081 gm. of'copper displace 3*670 gms. of silver from 

a solution of silver nitrate. Find the equivalent weight of 
copper {Ag^ 107*88), (Ans. 81*78) 
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L 28. T«ro cells, one containing: CiiSO^ and the other silver 
l^trate were placed in the ^ame electric circuit. It was found 
that 0*106 ^m. of copper was deposited at the same time as 
0*3597 gjm, of silver. Calculate the eq. wt. of silver. (Z:^. wt. 
iif Cu—31'8), (Ans, 107*9) 

29. 1*73 gm. of cupric sulphide contains 1*15 gm, of copper 

while hydrogen sulphide contains 94*1% of sulphur. What is 
the eq. wt. o| copper ? (Ans. 31*78) 

30. Phosphorus combines with oxygen, hydrogen, chlorine 

and fluorine to giv^o compounds containing 56*36, 91*17, 22*54 
and 35*22 per cent of phosphorus respectively. The vapour 
densities of these compounds (H=l) are 110, 17, 68*75 and 44 
respectively. From this rlata deduce the atomic weight of 
phosphorus. (Ans. 31) 


31. 1*5 gm. of pure carbonate of metal produce on l:eating 
0 -bSS gm. of its oxide. Calculate the atomic weight of the 
metal if the latter is divalent or monovalent. 

(Aus. 42*32, 21*16) 

32. The chloride of a metal was found to contain 54*6% of 
chlorine, Tlie specific heat of the metal was found to bo *064. 
•Calculate the accurate atomic weight of the metal. 

(Ans. 118*08) 


33. Calculate the equivalent weight and the atomic weight 
•of the metal M from the following data : 

{a) 0*45. gm. of the metal displaced SCO c.c. of hydrogen 

from the acid { measured at N. T. P. ) 

(if) Specific heat of the metal is 0*214. (Ans. 9 ; 37) 

34. If the spociric heat of an element is 0*21 and its 

•equivalent weight is 9*0, what is its valency ? (Ans. 3) 

35. The chloride of a metal contained 65*61% of chlorine, 
the specific heat of the metal was 0*11. Calculate the equiva¬ 
lent and atomic weights of the metal. (Ans. 18*61, 55*83) 

86 . A metallic chloride contains 26*2% of chlorine, vapour-, 
density of the metal is 100*7 and its specific heat is 0*038. 
Calculate the ^Equivalent weight*, ^Atomic weight*, *Moleeular 
weight’ and valency of the metal. (Ans. 100, 200, 201*4, 2) 
0*1 
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37. The chloride of an element contains 58*68% chlorine. 
The vapour of the chloride is 9J times as heavy as an 
volume of by rogen at IN. T. P. Find the equivalent weight, 
atomic weight and valency of the element. (Ans. 25, 75, 3} 

38. The oxides of two elements ^ and ^ are isomcrphous. 
The metal j4[ whose atomic weight is 52 forms a chloride whose- 
vapour density is 79. The oxide of the metal If contains 47'1%. 
of oxygen. Calculate the atomic weight of J3, c(Ans. 25*958) 

39. What volume of a solution of hydrochloric acid con¬ 

taining 73 grams per litre would suffice for the exact neutral¬ 
isation of the sodium hydroxsde obtained by allowing 0’46 gram 
of metallic sodium to act upon water. ( Ans. 10 c. c. } 

40. 60 gms. of caustic soda were completely converted into 
sodium chlorate and sodium chloride by the action of chlorine. 
What weight of manganese dioxide and what volume of hydro¬ 
chloric acid ( containing 300 gms. acid per litre ) were used for 

'the production of necessary amount of chlorine ? 

(Ans. 54*375 gm. 304’167 c. c.) 

41. A'small piece of sodium nas thrown into water in a. 
tall beaker. The gas evolved was collected in a graduated tube 
and measured over water. It was found to occupy 128*1 c.c. at 
27‘‘C and 75()*5 mm. pressure. Calculate the weight of the 

melallie sodium used. {Jqneons 7’ensioii at 27"(7—26* 5 7nm.)' 

(Ans. 0-23 gm> 

42. What weight of KJMnO^^ and what volume of HCl 
(Sp. gr. = 1*212) would be acquired to produce 8 0 litres of 
chlorine at IS'^C and 7 59 mm. pressure ? [K = 39 and Mu = 55} 

(Ans. 21*37 gra. ; 32*58 c. c.)- 

43. What volume of chlorine, measured at J2°C and 780 
mm. pressure, can be obtained when 110 gms. of manganese- 
dioxide act upon concentrated hydrochloric acid ? If the acid, 
contains 38% HCl and has a specijfic gravity of 2*2, wbat 
Volume of it will be required ? (Ans. 2b*8 litres ; 32*58 c. c'.)- 

■ 44. How mucli^ manganese dioxide and how nmeh hydro¬ 
chloric acid (33% HCl) will be required to furnish chlorine- 
necessary to convert 40 gms. of potassium hydroxide completely 
into chlorate and chlorine ? ( Ans. 31*07 gm ; 168*1 gm.”) 
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What volume of hydrogen gas measured in dry condi- 
<}ion at 20®C and 760 mm, pressure will be evolved by dis- 
a^ving completely 20 gms. of zinc in excess of bydroeloric 
•acid f (Ans. 7*494 litres) 

46. A balloon of 112 litres capacity is to be filled with 

hydrogen at a temperature of 27®C and a pressure equal to 8*8 
metres of mercury. If the hydrogen has to be produced by the 
action of steam on iron, calculate bow much pure iron will be 
■theoretically required for the purpose. (Ans. 2212*7 gms) 

47. What volume of oxygen at IS^C and 764 mm. pressure 

is liberated by 1*763 gm. of KCIO., when completely decompos- 
■ed ? What difference would there bo in this volume, if it were 
-collected and measured over water ? Tension irrij mm,'] 

(Ans. 5l9 5 e.c, •, 630*4 e.e.) 

48. A fuel contains 90% carbon and 10% incombustible 

matter. What volume of air at N. T. P. (containing 21% by 
volume of oxygen ) will bo required to burn completely one 
Kgm. of this fuel ? ( .^ns. 8000 litresP) 

49. A large lump of ziiie is placed in 100 gms. of a solu¬ 
tion of IICl. 150 c.c. of hydrogen at 15“C and 740 mm. pressure 
are evolved. Calculate tlio percentage of HCl in the solution. 

(Ans. 0*451%) 

50. What will be the volume of oxygen, at 27®C and 750 
mm. pressure, obtained from 100 e.c. of a 10 volume solution 
of hydrogen peroxide ? 

(Hints. 1 c.c. of hydrogen peroxide marked ‘10 volumes’ will 
liberate 10 c.c. of oxygen at N. T. 1*. ) (Ans. 1113*6 c.c.) 

51. 34 gms. of pure hydrogen peroxide is decomposed. 

Calculate the weight and volume at N, T. P. of oxygen that 
would be evolved, ( Ans. 16 gras j 11*2 litres) 

52. 0*5 gram of impure zinc on treatment with dilute 
hydrochloric acid gave 160 e.c. of moist hydrogen at IG^Cand 755 
mm. pressure. Calculate the percentage of pure zinc in the above 
sample, [Zii 6d'4 \ Aqueous Tension at 10“C= 13'5^ mm^ 

‘ 53, What gas ie obtained on heating ammonium nitrate ? 
Calculate the weight in grams of ammonium nitrate that will 
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be Tequlred to yield litres ot tbis gas at \ 6**C and 7 4<S in|h» 
pressare. ( Ans. 282‘S gms) 

54. 12*5 c.c. oF nitrogen were collected over a solatlon ^ 

19®C and 743 mm. pressure. The vapour pressure of the solu¬ 
tion at this temperature equals 7 mm. mercury. Find the 
weight of nitrogen in grams. (Ans. 0*01416 gms) 

55. In a certain experiment 10 litres of carbon dioxide at 
27“C and 765 mm. pressure are required. How much marble of 
96*5% purity would be required to prepare the ab<p*e quantity 
of the gas at the experimental conditions ? (Ans, 42*39 gms* 

56. What weight of sulphuric acid will bo required to 
completely dissolve 3 gms. of magnesium carbonate ? Calcu¬ 
late the volume of carbon dioxide evolved at N. T. P. 

{ Ans, 3*5 gms. ; 0*8 litres) 

57. 5*J gms. of iceland spar (CaCOpJ were added to 7*5 
gms. of dilute hydrochloric acid. After the action was over^ 
it was found that 0*50 gm. of iceland spar was left undissolved. 
Calculate the iicrtentago strength of hydrochloric acid. 

What volume of COg measured at N. T. P. will be evolved 
in the above'reaction V ( Ans. 43*8^ ; 1 008 litres.) 

58. Calculate the maximum weight of iron oxide obtained 

when one litre of steam at 109^C and 760 mm. pressure is 
passed over red hot iron. { Ans. 1*895 gras. ) 

69. Calculate the weight of pota.ssium chlorate required ta 
supply 2 litres of oxygen at 20‘’C and 778 mm. pressure when 
the gas is collected over water at 20‘'C and at this temperature 
the vapour pressure of water is 18 mm. 

(Ans. 6'794 gms) 

60. 1*4 gram of a sample of chalk (CaCO.^) containing clay 

as an inpurity were trrated with an excess of dilute HCI. The 
volume of the resulting gas at and 767 mm. pressure was 
282 c.c. Calculate the i>ercentage purity of the sample. 

» (Ans. 88*06%) 



W. B. Higher Secondray Final Examination—1960 
CHEMISTRY ( Science Group ) 

Special credit will be given for answers which are brief and 
to the point, Marks will be deducted for spelling mistakess 

and bad hndicriling^ 

The questions are o f equal value 
Three marks are reserved for neatness and generil impression, 

1. What do you understand by the terms ; 

Atom, molecule, symbol and,formula ? 

What does a chemical equation indicate v Illustrate with 
reference to the equation N 2 +Sllg = 2NHWhat does not 
this equation state about the chemical reaction involved v 

2 . State the law of conservation of mai?s. How wou|4 
jron verify it experimentally ? How do you explain the loss 
in weight of a candle on burning in open air f » 

3. State Avogado’s hypothesis : 

One volume of hydrogen combines with one \olume of 
chlorine to form two volumes of hydrochloric acid gas ( the 
volumes are measured under the same conditions of 
temperature and pressure). Deduce the formula of hydrochloric 
leid gas from this observation, given that molecules of 
hydrogen and of chlorine are diatomic. 

Prove that molecular weight of a gas or vapour is twice 
its vapour density. 

4. Write short notes on : 

(a) Water of crystallisation, (b) catalysis, and 

(c) Super-saturated solution. Give examples, 

5. Calculate the weight of potassium chlorate which on 

heating will liberate 3*04 litres of oxygen at and 750 rrim. 

pressure. ( At. wt. of. K=:89, and of Cl = 85*5 ). 

’6. (a) What do you understand by ‘oxidation* and 

‘reduction’ f Give examples. 
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(b') 'What Is ‘nascent staW ? How wonVd ^on pto've tb^ 
nascent bydtogen is a stiongex ledncing agent than ordinafy 
hydrogen ? . . r 

7 . How IS hydrogen peroxide prepared ? State its impor¬ 
tant properties and uses, *■ 

What happens when a dilute aqueous solution of hydrogen 
peroxide is evaporated on a water-bath ? 

8 . State, giving equations, what happens when : 

(a) Lead nitrate is strongly heated, (b) Sodium nitrate 
is heated with concentrated sulphuric acid, (c) Moderately 
dilute nitric acid is added to copper turnings, and 
(d) Ammonium nitrate is heated. 

Mention in each ease the colour of the gas or vapour 
evolved and also of the residue, if any. 

9. How is ammonia prepared in the laboratory ? How is 
the gas dried and collected ? Sketch the apparatus used. 
State its principal properties and uses, 

^10. Describe briefly how the following substances are 
prepared : 

(a) Orthophosphoric acid from bone-a«h, (b) red 
phosphorus from white phosphorus, (c) hydrochloric acid 
from sodium chloride, and (d) ^ chlorine from concentrated 
bydroehlorie acid. 

State the important physical and chemical properties of 
chlorine. 


Skcond Paper 

1 , (a) What is meant by equivalent weight of an element f 
How is it related to its atomic weight 7 

(b) 2 0 gms. of lead were completely converted into its 

oxide, which weighed 2 1544 gms. What is the equivalent 
-weight of lead ? 

2. What is a normal solution ? 

Calculate the volume of deeinormal sulphuric acid required • 
to iieutralise 500 c. c. of a solution containing 2*5 gms. of 
caustic soda per litre (At. wt. of Na“28). Give the ionic 
e?:plaualion of what happens during neutralisation. 





3. Write a short para on each o£ the fcllowing : 

(a) structure of an atom, (b) electro valency and covalency, 
(c) destructive distillation. 

4 . Define the terms ; ‘electrolyte’, ^anions’ and ‘cations’. 
Give examples. 

State Faraday’s laws of electrolysis. Deduce from these 
laws ; (a) definition of electro-chemical equivalent and (h) rela¬ 
tionship betaveen chemical equivalent and electro'cbemica) 
equivalent. 

5. How is sulphur dioxide prepared in the laboratory ? 
State its principal physical and chemical properties. Explain 
its beaching action. 

6 . Describo the laboratory method of preparation, purifi¬ 
cation and collection of errbon monoxide. Compare its jiro- 
periies with those of carbon dioxide. State two of its usee. 

7. Describe any method of preparing methyl alcohol. 
How is it converted into formaldehyde V Give their structin^l 
formulae. What do you understand by cmethylated spirit’ and 
‘formalin’ ? 

8 . How is aluminium extracted from bauxite ? State 
three of its chemical propeTties and two of industrial uses. 
What is ‘thermit’ process ? 

1). Describe the reactions involved in tlic different stages 
of extraction of copper from copper i^yrites. How is the metal 
refined ? State two of the principal uses of the metal. 

10. Name the raw materials used in the blast furnace for 
extraction of pig iron. Give a brief description of the reactions 
and explain them with the help qf simple equations. 

State very briefly th^ principle of preparation of steel 
from pig iron, (Description of any of the processes is not 
required). 

What is rust ? Mention two methode for rust-prevention. 



CHEMISTRY (Science Group) 1961 
Fiest Pafeu 
Group A 

{ Jitsicer any three quaiions. ) 

1. Explain the following terms with reference to one 
example : 

solution, solvent, solute. 

Starting from a dilute solution of sodium' chloride in 
water, how would you prepare (a) pure water, and {0) pure 
crystals of sodium chloride ? Give experimental details. 

2 . Describe one experiment in eaa/i case to prove that : 

(t) ai'' contains oxygen : 

(it) it is a mixture and not a compound of oxygen and 
nitrogen ; and (in) oxygen and nitrogen are present in air in 
the ratio of approximately 1 : 4 by volume. 

3. State Dalton’s ‘Atomic Theory’ and indicate its utility. 
Explain what you understand by ‘atomic weight’ of an element. 

4. Write short notes on any i//ree of the following :_ 

(a) acidic oxide and basic oxide ; 

(^) hard water and soft water ; 

(c) Gay-Lussac's law of gaseous volumes and 

(d) solubility curves, 

6 , Calculate the weight of zinc which when dissolved in 
excess of dilute sulphuric acid will liberate 0*57 litre of 
hydrogen at 27‘’C, and 170 mm. pressure. How much ZnSO^^ 
will be produced ? [At, wts.— Zns= 65*38, S = 32] 

Group B 

{/ttisteer any three questions,) 

6 , When mercuric oxide is strongly heated in a hard glass 
tube, a gas is evolved ^ what is the name of the gas ? Describe 
the laboratory method of preparation^of the gas from potassiun; 
chlorate and explain why it is mixed with manganese dioxide. 
Describe four experiments to demonstrate that the gas supports 
combustion and acts as an oxidising agent in each case. Give 
equations. 
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7. How is hydroehlorio acid gas pcep.Ared in the 

ytboratory f Describe experiments to illustrate : (a) it is 

rery soluble in water and is acid to litmus • (^) its reaction 

with ammonia gas and (c) with silver nitrate solution. 

What happens when concentrated hydrochloric acid is 
electrolysed f 

8 . (a) Describe two purely chemical reactions by which 
hydrogen maj bo obtained from water. Give eqations. 

ip) Describe an experiment to show that water is produced 
when hydrogen reduces an oxide of a metal. 

9. How is white phosphorus obtained from a mineral 
containing calcium phosphate ? 

Starting with phosphorus, how would you prepare (o) red 

phosphorus, (d) phosphorus pentoxide and {c) orthophosphoric 
acid ? 

10. A colourless crystalline compound has the following 
percentage composition : sulphur 24*24 per cent^ nitrogen 21*21 
per (ent., hydrogen 0*06 per cent. ; the rest is oxygen. Deter¬ 
mine the empirical formula of the compound. Give, the name 
of the compound if the molecular formula be the same as the 
empirical formula and if it is found to be a sulpliate. 

What will happen if the compound is heated with a concen¬ 
trated solution of sodium hydroxide ? Give equation. 

[At. wts.—S = .T2, N=I4] 

Second Pa.frr 
Group A 

{Jmteer an if three quetUonn, ) 

1. Describe an experiment for the determination of 
equivalent weight of z'no by difplacemeut of hydrogen from 

an acid. Indicate the method of calculation from experimental 
data. 

2. (a) Uow w ould you prepare a decinormal solution of 
sqidum carbonate ? 

(h) 25 ml of 1*12 N/10 sodium hydroxide require 24*0 

ml of a solution of sulphuric acid for ccnsplete neutralisation 
Calbulate the strength of the acid in terms of normality and 
grams per litre. 

[ I ml may be taken as equal to 1 c.c. 1 [At. wt.—S=s62i 
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Explain the reaction with the help of an equati^ 
mentioning the ions which disappear during neutralisation, 

4. Write short notes on protons, electrons. Give the 
electronic explanation of the formation of the molecules of 
sodium fluoride and fluorine. Mention the type of valency 
exhibited in eaeh case, 

[Atomic number : Na= 11, Fa=9] 

4. How is carbon dioxide prepared in the laboratory ? 

Give equation for the reaction. State four important proper¬ 
ties and two uses of the gas. < 

How would you convert sodium carbonate into sodium 2 
rice verm ? 

5. How is sulphuric acid prepared by the lead-chamber 
process ? Explain the chemical reactions involved. (Description 
or sketch of the commercial plant is not required.) 

State the properties and uses of the acid. 

Group B 

( Answer any three questions, ) 

6. Deserve the chemical reactions which occur in the 
process of manufacture of zinc blende. State its chemical 
properties and two of its uses. Name two alloys of zinc and 
mention tvhat other metals they contain. 

7. Give a neat sketch of the blast furnace used in the 
extraction of iron, and describe how the process is carried out 
Why is limestone adde^l f Gtve equations for the reactions 
which take place in the blast furnace. 

8. How are the following compounds prepared ;—crystal¬ 
line copper sulphate, anhydrous aluminium chloride, litharge 
and red lecad ? 

Give the formulae of these compounds. 

What is the action of water on anhydrous aluiuinium 
chloride and of dilute nitric acid on red lead ? Give equations 
for the reactions. 

. 9. How is methyl alcohol obtained from products of 
wood y Give its structural fcrmula. What happens when the 
alcohol is acted upon by the following substances :— 

(a) phosphorus pentachloride. 

(d) concentrated sulphuric acid,***and 
, oxidising agents ? 

10. How is acetylene prepared ? State two of its uses. 
Mention two reactions which show that it is an unsaturated 
compound. Give equations with structural formulae of the 
compounds. State two other properties of acetylene. 


ft r 








